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A Descriptive  Monograph  of  Japanese  Asteroidea. 

I.  Archasteridae,  Benthopeetinidae,  Porcellanasteridae, 
Astropeetinidae,  Luidiidae,  Pentagonasteridae, 
Oreasteridae,  Gymnasteriidae, 

Asterinidae. 


Professor  of  Zoology  in  the  Science  College,  Imperial  University  of  Tokyo. 


This  monograph  is  based  on  a study  of  the  following  collec- 
tions of  Asteroidea  : 

1) .  Collection  of  the  Science  College,  Imperial  University  of 

Tokyo.  (S.  C.) 

2) .  Collection  of  the  Imperial  Museum  at  Ueno,  Tokyo.  (I.  M.) 

3) .  Collection  of  the  Fisheries  Bureau,  Department  of  Agricul- 

ture and  Commerce,  Tokyo.  (F.  B.) 

4) .  Collection  of  the  Higher  Normal  School  of  Tokyo..  (H. 

N.  S.) 

5) .  Collection  of  the  Higher  Normal  School  of  Hiroshima. 

(H.  N.  S.  H.) 

6) .  Collection  of  the  First  High  School,  Tokyo.  (I.  H.  S.) 

7) .  Collection  of  the  Higher  Normal  School  for  Women  in 

Tokyo.  (H.  N.  S.  W.) 
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8) .  Collections  under  the  care  of  Prof.  Nozawa  and  Prof. 

Hatta  of  the  Agricultural  College  of  the  Tohoku  Imperial 

University,  Sapporo,  Hokkaido.  (S.) 

9) .  Collection  of  Mr.  Alan  Owston,  Yokohama,  donated  to 

the  Science  College. 

These  collections  will  be  referred  to  in  the  following  pages 
by  the  abbreviations  placed  in  parentheses,  as  given  above. 

At  the  outset  it  may  be  advisable  to  say  a few  words  of 
explanation  as  to  the  plan  on  which  this  work  is  written.  My 
primary  object  is  to  give  succinct  descriptions  of  all  the  species 
represented  in  the  collections  just  enumerated.  I have  however 
endeavoured  under  each  species  to  bring  together  previous  descrip- 
tions and  references,  so  far  as  they  are  important  for  specific 
determination — with  translations  in  the  case  of  languages  less  in 
vogue  in  scientific  circles — , so  as  to  give  what  may  be  called 
the  taxonomic  history  of  the  species  under  consideration ; and 
since  it  is  believed  to  be  nearly  exhaustive  it  will  be  of  some 
help  to  those  future  students  who  may  not  enjoy  the  good  fortune 
of  having  an  adequate  library  within  easy  reach.  The  tracing  of 
previous  descriptions  sometimes  consumes  much  time  and  may  be 
disproportionately  expensive,  and  any  contribution  that  will  lighten 
the  work  should  therefore  be  welcome,  since  it  will  enable  zoolo- 
gists to  turn  their  attention  to  questions  which  are  of  more  funda- 
mental importance.  This  plan  also  serves  incidentally  as  a means 
of  doing  justice  to  the  first  describers  of  species  without  a too 
narrow  adherence  to  the  rule  of  priority.  The  generic  and  speci- 
fic names  I have  adopted  in  the  following  pages  may  not  be 
satisfactory  from  the  standpoint  of  a purist,  but  I have  endeavour- 
ed to  make  clear  which  is  the  oldest  name  according  to  the  Lin- 
naean  criterion.  I have  not  undertaken  any  revision  of  the  genera 
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in  the  present  contribution,  since  such  a work  can  not  in  my 
-opinion  be  done  with  profit  without  an  examination  of  a larger 
number  of  species  than  have  come  into  my  hands,  and  above  all 
without  a study  of  the  type  specimens.  I have  also  included  in 
this  monograph  historical  reviews  of  those  species  which  have  been 
reported  from  Japanese  waters  but  which  are  not  represented  in 
any  of  the  collections  enumerated  at  the  outset. 

The  abbreviations  used  in  the  text  are  I believe  self-ex- 
planatory, except  perhaps  “ms  ”,  which  denotes  the  number  of 
superomarginal  plates. 

It  may  be  mentioned  in  passing  that  the  Asteroidea  of  the 
“ Albatross”  Expedition  in  the  north-western  Pacific  in  1906  are 
being  worked  out  by  the  writer,  and  that  several  species  new  to 
science  or  to  the  seas  covered  by  the  Expedition  will  be  added. 

Finally,  it  is  a pleasure  to  me  to  acknowledge  my  indebted- 
ness to  the  late  Prof.  H.  Ludwig  of  Bonn,  Prof.  E.  Perrier  of 
Paris,  Dr.  F.  A.  Bather  of  the  Natural  History  Department  of  the 
British  Museum,  Dr.  W.  K.  Fisher  of  Stanford  University,  Dr.  J. 
A.  Grieg  of  Bergen,  Dr.  T.  Mortensen  of  Copenhagen,  Prof.  G. 
H.  Parker  of  Harvard  University,  and  Prof.  C.  Hartlaub  of 
Helgoland. 

ARCHASTERIDsE. 

Archaster  typicus  Muller  & Troschel. 

This  species  is  not  represented  in  any  of  the  collections  examined  by 
me,  and  its  occurrence  in  Japanese  waters  is  not  very  certain,  being  founded 
on  a specimen  (or  specimens)  in  the  Berlin  Museum  referred  to  by  VON 
Martens  [’65,  p.  353].  Its  first  description  by  Muller  and  Troschel 
[’40a,  p.  323]  is  not  accessible  to  me.  Gray  mentions  it  in  the  same  year 
under  the  name  of  Astropeden  steUaris  [’40,  p.  181].  It  is  the  third  of  his 
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species  of  Astropeden.  Its  locality  is  unknown  but  its  characteristics  may 
be  gathered  from  the  following  two  extracts  [’40,  p.  181]  : “ Body  5-rayed, 

arms  depressed ; the  upper  series  of  marginal  tubercles  broad,  rounded  or 
shelving  towards  the  edge.”  “ The  dorsal  tubercles  between  the  angles  of 
the  arms  on  the  centre  of  the  back  and  on  the  lines  down  the  centre  of 
the  arms  the  largest.” 

According  to  Sluitee  [’95,  p.  52]  Ar chaster  typicus  and  Arcliaster 
angulatus  are  to  be  merged  into  one  species,  but  as  I am  not  able  to  ex- 
amine specimens  of  either  species  I will  confine  myself  to  a review  of  the 
literature  on  A.  typicus  alone. 

In  their  “ System  ” Muller  and  Troschel  give  the  following  description  of 
this  species  [’42,  p.  65],  referring  to  Gray’s  Astropeden  stellaris  as  synonym  : 

“ Fiinf  Anne,  seltener  4 oder  6.  Verlialtniss  des  kleinen  Radius  zum 
grossen  wie  1:5.  Arme  viermal  so  lang  wrie  breit.  Die  Winkel  zwischen 
den  Armen  scharf.  Auf  der  innern  Reihe  der  Furchenpapillen  bilden  im- 
mer  3 auf  einer  Platte  einen  Keil;  in  der  zweiten  Reihe  stelien  zwei 

grossere  platte  neben  einander,  oder  eine  solche  und  eine  Pedieellarie.  Die 
ventralen  Randplatten  mit  kleinen  Scliuppen  besetzt,  am  aussern  Rande  mit 
einer  Reihe  platter  Stacheln,  deren  je  einer  auf  einer  Platte  stelit.  Die 
dorsalen  Randplatten,  36  an  jedem  Arme,  einfacli  graunlirt,  sind  viel  holier 
als  breit.  Die  Paxillen  des  Riickens  sind  so  geordnet,  dass  sich  auf  der 
Mitte  jedes  Armes,  vom  After  bis  zur  Spitze,  eine  Langsreilie  starkerer 

plattenartiger  Fortsatze  mit  Borsten  bildet,  von  denen  aus  jederseits  schrage 
Reihen  kleinerer  Paxillen  zum  Rande  verlaufen.  Die  Paxillen  auf  dem 

Rucken  der  Sclieibe  sind  ahnlich  denen  der  Mittelreihe.  Yier  bis  fiinf  von 

diesen  grosseren  umgeben  den  zwischen  ihnen  versteckten  After.  Zwischen 
den  Furchenpapillen  stehen  lange  zangenartige  Pedicellarien.  Die  Mad- 
reporenplatte  liegt  etwa  in  der  Mitte  zwischen  dem  Centrun  imd  dem  Rande. 

“ Farbe  : an  trockenen  und  Weingeistexemplaren  dunkelbrauiu 

“ Grosse  : 4 J Zoll. 

“ Fundort : Indischer  Ocean.  Im  Museum  zu  Berlin  aus  der  Schoen- 

LEiNschen  Sammlung ; im  Museum  zu  Leyden  durcli  Macklot  ; in  Paris 
durch  Peron  und  Lesueur  und  Quoy  und  Gaimard.” 
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Tlie  species  is  illustrated  with  two  figures,  Taf.  Y,  Fig.  2,  a and  b. 

Under  tlie  name  of  Archaster  M.  T.  nicobaricus  n.  sp.  Mobius  gives  the 
following  description  of  this  species  [’59,  p.  13]  : 

“ Er  hat  fiinf  Arme.  Das  Verhaltniss  des  kleinen  Radius  zum  grossen 
betragt  1 : 6.  Die  Hohe  der  dorsalen  Randplatten  ist  beinahe  -J-  des  kleinen 
Radius.  Durchsclinittlicli  sind  diese  Platten  doppelt  so  lioch  wie  breit. 

“ Zwei  Reilien  Saumstaclieln.  In  der  innern  Reilie  bilden  je  3 einen 
Keil,  indem  die  mittlere  gegen  die  Furclie  vorspringt ; in  der  aussern  stehen 
aucli  3 auf  jeder  Platte  in  schiefer  Richtung  gegen  die  Furche,  so  dass  der 
aborale  Stachel  einer  Gruppe  den  adoralen  der  folgenden  theilweis  deckt. 
Sowohl  in  der  aussern,  wie  in  der  innern  Reilie  ist  der  Mittelstachel 
grosser  als  die  beiden  seitlichen. 

“ Die  ventralen  Randplatten  sind  diclit  mit  Scliuppen  besetzt ; an  ihrer 
aussern  Fliiclie  ist  ein  flaclier  Stachel,  dessen  Basis  beinahe  die  ganze 
Breite  der  Platte  einnimmt ; hier  und  da  sind  jedocli  statt  eines  zwei 
kleinere ; im  mittleren  Tlieile  des  Ai*mes  misst  das  frei  liervortretende  Stuck 
desselben  ungefalir  J so  viel  wie  die  Breite  seiner  Randplatte. 

“ Die  dorsalen  Randplatten  tragen  diclite,  schiefe  Reilien  kleiner  Staclieln, 
die  sclirag  nach  oben  aufgewaclisen  sind  und  eine  eilanzettformige  Endflache 
liaben. 

“ Die  Mittellinie  des  Ai*mriickens  wird  von  Paxillen  eingenommen,  die 
alle  breiter  als  lang  sind  und  11m  so  deutliclier  secliseckig  ersclieinen,  je 
nalier  sie  der  Scheibe  stehen.  An  jeder  Seite  der  Mittelreilie  ist  eine  Reihe 
Paxillen  mit  weniger  Borsten ; die  ubrigen,  nocli  borstenarmern  (aber  unter- 
einander  gleiclien)  laufen  in  scliiefen  (der  Mittellinie  des  Nachbararmes 
parallelen)  Reihe  nach  dem  Rande.  In  der  Mitte  der  Scheibe  sind  unregel- 
massig  abgerundete  Paxillen  von  dem  Durclimesser  der  grossten  sechseckigen. 

“ Die  Madreporenplatte  ist  dem  Centrum  etwas  nalier  als  dem  Arm- 
winkel.  Der  grosse  Radius  misst  81  mm. 

“ Bezeichnung : ‘ Ivieler  Museum.  Durcli  Prof.  Behn  von  den  Niko- 

barisclien  Inseln.  1846.’  ” 

In  a foot-note  Mobius  states  that  the  specific  name  is  due  to  Professor 
Behn,  who  left  the  work  of  describing  to  him. 
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Dujardin  and  Hupe  describe  this  species  as  follows,  with  Astropeden 
stellar  is  Gray  as  synonym  [’62,  p.  411]  : 

“ Espece  ordinairement  a cinq  bras,  rarement  qnatre  ou  six,  environ 
quatre  fois  aussi  longs  que  larges,  et  dont  la  longueur,  a partir  du  centre, 
est  quintuple  du  plus  petit  rayon  du  disque.  Les  angles  rentrants  inter- 
brachiaux  ont  leurs  cotes  rectilignes. 

“ Le  sillon  ambulacraire  est  pourvue  de  deux  rangees  de  piqiiants ; la 


rangee  interne  offre,  sur  cliaque  plaque,  trois  piquants  qui  sont  reunis  en 
maniere  de  coin ; la  rangee  externe  n’a  que  deux  piquants  aplatis,  plus 
grands ; quelquefois  il  n’y  en  a qu’un  seul  avec  une  pedicellaire.  Les  plaqqes 
marginales  ventrales  portent  des  petites  ecailles  et,  sur  leur  bord  externe, 
une  rangee  de  piquants  aplatis,  un  pour  cliaque  plaque.  Les  plaques 
marginales  dorsales,  au  nombre  de  trente-six  siu  cliaque  bras,  sont  beaucoup 
plus  liautes  que  larges  et  n’ont  qu’un  seul  rang  de  granules.  Les  papilles 
des  dos  sont  disposees  de  telle  sorte  qu’elles  forment,  sur  le  milieu  de  cliaque 
bras,  une  rangee  longitudinale  de  plaques  plus  grandes  et  garnies  de  soies, 
d’ou  partent,  de  chaque  cote,  des  rangees  de  papilles  plus  petites,  dirigees 
vers  le  bord.  Les  papilles  du  disque,  sur  la  face  dorsale,  sont  analogues  a 
celles  du  milieu  des  bras,  et  quatre  ou  cinq,  plus  grandes  que  les  autres, 
entourent  l’anus,  qui  forme  une  saillie  au  milieu  d’elles.  La  plaque  mad- 
reporique  est  situee  a peu  pres  au  milieu  de  la  distance  du  centre  au  bord. 


Des  pedicellaires  allongees,  en  pince,  se  trouvent  entre  les  piquants  du 
sillon  ambulacraire. 

“ Coloration  d’un  brun  fonce.  Dimension : largeur  totale  120  mm. 

“ Habite  la  mer  des  Indes  (Mus.  Paris).” 


Lutken  establishes  the  identity  of  Archaster  nicobaricus  and  Archaster 


typicus  [’64,  p.  135]  : 

“ Archaster  nicobaricus  Behn, 
beskrevet  af  Mobius  efter  Exemplarer 
hjembragte  af  Behn  fra  Nikobar- 
Oerne,  hvorfra  ogsaa  Prof.  Rein- 
hardt liar  hjembragt  en  storre  Raekke, 
er  ikke  i sin  Eorekomst  indskraen- 


Archaster  nicobaricus  Behn, 
described  by  Mobius  after  examples 
brought  home  by  Behn  from  the 
Nicobar  Islands,  whence  also  Pof. 
Reinhardt  has  brought  it  home  in 
large  series,  is  not  confined  to  this 
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ket  til  denne  Ogruppe ; ogsaa  fra 
Billiton  har  Hr.  Y.  Hedemann 
hjemsendt  den  i betjdelig  Antal. 
Den  er  imidlertid  ikke  forskjellig  fra 
A.  typicus  M.  T.  De  Forskjellig- 
heder,  som  man  kan  faae  frem  ved 
at  sammenliolde  Mobius’s  Beskrivelse 
med  den  i ‘ System  der  Asteriden’, 
turde  indskrsenke  sig  til  folgende  to 
Punkter : 1)  at  Behns  Exemplar  er 
forlioldsvis  mere  langarmet,  en 
naturlig  Folge  af  at  det  er  storre 
(aeldere)  (K=81  mm).  2)  At  det  har 
3 ydre  Fodpapiller  istedenfor  2,  af 
hvilke  den  ene  hos  A.  typicus  endda 
ofte  skal  erstattes])  af  en  Pedicellarie  ; 
det  er  nu  ganske  rigtigt,  at  det 
normale  Tal  er  3,  af  hvilke  den  ene 
dog,  isser  hos  storre  Exemplarer,  ofte 
erstattes  af  en  tvegrenet  Tang,  hvis 
Forekomst  ikke  omtales  hos  Mobius; 
men  paa  den  anden  Side  finder  man 
virkelig  hist  og  her  kun  2,  saa  at 
Mullers  og  Teoschels  Beskrivelse  i 
dette  Punkt  vel  er  ufuldstaendig,  men 
ikke  aldeles  urigtig. — At  Madrepor- 
pladen  i det  ene  Yserk  siges  at  ligge 
‘ noget  naermere  ved  Centrum  end 
ved  Armvinklen,’  i det  anden  ‘ om- 
trent  midt  imellum  Centrum  og 
Banden,’  har  maaskee  ikke  engang 
til  Hensigt  at  antyde  en  faktisk 
Forskjellighed. 

“ Da  Arten  uden  Vanskelighed 
vil  erkjendes  af  begge  de  citerede 
Skrifter,  vil  det  ikke  vaere  nodventigt 
her  at  levere  en  ny  Beskrivelse  af 


group  of  islands  in  its  occurrence ; 
Hi*,  v.  Hedemann  has  also  brought 
it  back  in  considerable  numbers  from 
Billiton.  It  is  not  however  different 
from  A.  typicus  M.  T.  The  dif- 

ferences, which  one  can  obtain  by 
comparing  Mobius’  description  with 
that  in  the  ‘ System  der  Asteriden,’ 
may  be  reduced  to  the  following 
two  points  : 1)  that  Behn’s  example 

is  relatively  longer  armed,  a natural 
result  of  its  larger  size  (older)  (K= 
81  mm).  2)  That  it  has  3 outer  foot- 
papillae  instead  of  two,  of  which 
however  one  is  said  to  be  often 
replaced  by  a pedicellaria  in  A. 
typicus ; now  it  is  quite  correct, 
that  the  normal  number  is  3,  of 
which  one  is,  especially  in  larger 
examples,  replaced  by  a bifurcated  for- 
cep,  whose  occurrence  is  not  mention- 
ed by  Mobius  ; but  on  the  other 
hand,  one  finds  here  and  there  only 
2,  so  that  Muller  and  Troschel’s 
description  is  indeed  incomplete  on 
this  point,  but  not  entirely  wrong. — 
That  the  madreporic  plate  is  stated 
in  the  one  work  to  lie  ‘ somewhat 
nearer  to  the  centre  than  to  the  arm 
angle,’  in  the  other  4 nearly  midway 
between  the  centre  and  the  margin,’ 
is  not  perhaps  to  be  taken  as  indicat- 
ing an  actual  difference. 

“ Since  the  species  will  be  re- 
cognised without  difficulty  from  both 
of  the  writings  cited,  it  will  not  be 
necessary  to  furnish  here  a new 


1)  There  is  a misprint  here  in  the  original. 
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clen.  Jeg  kan  indskrsenke  mig  til 
to  Beimerkninger : Den  ene  er,  at 

allerede  lios  Exemplarer  af  c.  4"  i 
Tvermaal  soges  Pedicellarierne  for- 
gjseves,  livoraf  man  maa  slutte,  at 
disse  Redskaber  her,  som  lios 
adskillige  andre  Sostjerner,  forst 
trsede  op  lios  aldeles  udvoxne  Ex- 
emplarer ; den  anden,  at  der  gives 
en  ret  liyppig  Form  af  denne  Art, 
som  liar  liist  og  her  en  temmelig 
stor  lodret  Pig  paa  de  ovre  Rand- 
plader ; af  33  Exemplarer  finder  jeg 
den  hos  10,  som  oftest  dog  kun 
een  paa  en  enkelt  Arm,  kun  lios 
eet  et  stdrre  antal,  fra  4-13,  paa 
liver  Arm.  Man  kunde  let  forledes 
til  i et  saadant  Exemplar  at 
formode  en  egen  Art,  og  det  er 
derfor  ikke  overflddigt  at  bemserke, 
at  det  kun  er  en  individuel 
Yarietet  af  den  typisk  piglose 
Art.” 


description  of  it.  I can  confine  my- 
self to  two  remarks : One  is  that 

already  in  examples  of  ca.  4"  in 
diameter  one  looks  for  the  pedicel- 
larise  in  vain,  hence  one  must  con- 
clude that  these  organs  first  appear 
in  this  case,  as  in  several  other 
starfishes,  in  fully  grown  up  ex- 
amples ; the  other,  that  there  is 
a quite  common  form  of  this 
species,  which  has  here  and  there  a 
tolerably  large  vertical  sjiine  on  the 
superior  marginals ; of  33  examples 
I find  it  in  10,  most  frequently, 
however,  only  one  on  a single  arm, 
and  only  in  one  example  in  a greater 
number,  from  4-13,  on  each  arm. 
One  might  be  led  to  suppose  such 
an  example  to  be  a distinct  species, 
and  it  is  therefore  not  superfluous 
to  remark  that  it  is  merely  an 
individual  variation  of  a typically 
spineless  species. 


Yon  Martens  refers  to  this  species  as  follows  [’65,  p.  353] : “ Ar chaster 

typicus  M.  Tr.  findet  sich  mit  der  Angabe  : Japan,  vom  Leidner  Museum 
erhalten,  in  der  Berliner  Sammlung.  Mir  ist  er  in  Japan  niclit  vorgekom- 
men.”  Again  in  the  continuation  of  his  paper  published  in  1866,  von 
Martens  mentions  this  species  from  the  Indian  Archipelago  [’66,  p.  83]  : 

“ Arcliaster  typicus  Mull.  Trosch.  1.  c.  S.  66.  Taf.  5.  Fig.  2. 

“ Unterscheidet  sich  von  Astropecten , dem  er  im  Habitus  ahnelt,  neben 


den  wichtigeren  Unterschieden  des  Afters  und  der  Saugscheibe  an  den 
Ambulakren  auch  dadurch,  dass  die  oberen  Randplatten  wesentlich  an  der 


Seite  des  Armes  liegen  und  nur  mit  ihrem  obersten  Theil  den  Riicken 
erreichen,  so  dass  die  Kante,  welche  die  Riicken-  und  Seitenflache  bildet, 


in  den  oberen  Rand  der  Randplatte  fallt  und  niclit  in  deren  Mitte.  Dieso 


oberen  Randplatten  sind  mit  stumpfen  keulenformigen  Fortsatzen  dicht 
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besetzt,  almlicli  denen  der  Riickenflache,  aber  gleiclimassig  dicht  gedrangt 
mid  im  Allgemeinen  feiner ; wo  sie  abgefallen  sind,  ersclieint  die  Platte  mit 
feinen  in  etwas  wellige  Radialreilien  gestellten  Narben  bedeckt.  Die  unteren 
Platten  sind  mit  kurzen  schuppenformigen  Staclieln  bekleidet,  welche  (bei 
trockenen  Exemplaren)  alle  nacli  oben  sich  anlegen ; nacli  dem  Abfallen 
derselben  bleibt  eine  schuppig-liockerige  weit  grobere  Sculptur.  Die  Stelle 
des  Afters  im  Centrum  der  Sclieibe  ist  ofters  deutlicli  durch  langere  nnd 
etwas  zusammenneigende  Fortsatze  bezeiclmet.  Der  Riicken  ist  mit  Reilien 
von  Hockern  besetzt,  deren  jeder  eine  Anzalil  kurzer  keulenfdrmiger  Fort- 
satze tragt ; die  Hdcker  der  mittleren  Reihe  jedes  Ai*mes  sind  breiter  als  die 
ubrigen.  Furclienpapillen  der  inneren  Reihe  3 auf  jeder  Platte,  die  mittleren 
etwas  grosser.  Zalil  der  (unteren)  Randplatten  an  einer  Armseite  40-45, 
bei  A.  Mauritianus  Gray  sp.  ( angulatus  Mull.  Tr.)  70. 

“ Farbe  wahrend  des  Lebens  oben  aschgrau,  mit  mein*  oder  weniger 
bestimmten  scliwarzlichen  Querbandern  auf  den  Armen ; unten  blassgelb. 

“ Armradius  bis  69  Mill.  Sclieibenradius  zum  Ai*mi*adius  wie  1:  4 — 4j. 
Armbreite  zum  Armradius  wie  1 : 3 — 4.  Armhohe  zur  Armbreite  wie  6 : 11. 

“Insel  Batjan  (Molukken)  liaufig  an  sandigen  Stellen,  2-3  Fuss  unter 
Wasser  bei  Ebbezeit,  Insel  Timor  und  Adenare  neben  Flores.  Amboina 
niclit  liaufig.- — Java,  Frank  im  Berliner  Museum.  Von  denselben  Orten, 
aber  anderen  Findern  aucli  im  Leidner  Museum.” 

In  liis  ££  Synopsis  ” [’66,  p.  3]  also  Gray  mentions  Astropecten  stellar  is 
without  adding  anything  new  to  its  description,  but  he  cites  ££  Archaster 
tjjpicus,  Mull  and  Trosch.  Monatsb.  Berl.  1840  ” as  its  synonym.  He 
also  cites  ££  Ast.  65,  t.  5.  f.  2 (B.  M.)  ” as  referring  to  the  same  species. 

Perrier,  describes  the  pedicellaria  as  follows  [’69,  p.  95]  : 

“Archaster  typicus , M.  et  T. — Chez  Y Archaster  typicus,  nous  n’avons 
trouve  de  Pedicellaires  que  dans  les  angles  des  bras  et  dans  le  sillon 
ambulacraire. 

££  Les  branches  de  ces  Pedicellaires0  ne  sont  pas  toujours  parfaitement 
egales  entre  elles,  elles  ne  sont  pas  non  plus  parfaitement  regulieres.  La  longueur 


l)  “ Pi.  2,  fig.  13.” 
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de  chacune  d’elles  est  un  pen  plus  de  quatre  fois  sa  plus  grande  largeur. 
Cette  plus  grande  largeur  est  atteinte  a peu  pres  an  sommet  de  l’ecliancrure 
musculaire  interne.  A partir  de  ce  point  le  bord  interne  de  chaque  branclie 
devient  legerement  oblique  de  maniere  a retrecir  graduellement  la  j)ince  qui 
se  termine  par  un  sommet  arrondi.  Le  bord  interne  de  chaque  machoire  est 
tres-finement  dente  sur  tout  son  pourtour  a partir  du  sommet  de  l’echancrure.” 
Perrier  mentions  the  specimens  examined  by  him  in  his  “ Revision  ” 
[76,  p.  265]  : 

“ Quatre  indi vidus  desseches,  dont  un  a six  bras,  de  Tongatabou  (MM. 
Quoy  et  Gaimard)  1829.  Trois  individus  desseches  de  l’expedition  de  1842 
de  Dumont  d’Urville,  dont  le  naturaliste  etait  M.  Leguillou.  Un  individu 
desseche  sans  indication  de  provenance.  Trois  individus  de  la  Nouvelle- 
Caledonie,  donnes  en  1875,  par  M.  Germain.  Dans  l’alcool,  un  individu 
receuilli  en  1829,  par  MM.  Quoy  et  Gaimard  (probablement  a Tongatabou). 
Un  individu  receuilli  en  1803,  par  Peron  et  Lesueur,  dans  le  voyage  du 
capitaine  Baudin.  Deux  receuillis  en  1842,  par  Hombron  et  Jacquinot,  dans 
la  baie  de  Raffles  (expedition  Dumont  d’Urville).  Un  individu  des  ‘ Indes 
orientales  ’ donne  en  1870  par  M.  le  professeur  Paul  Gervais  ; un  individu 
receuilli  en  1872,  a la  Nouvelle-Caledonie,  par  M.  Balansa. 

“ Observation. — Deux  individus  desseches,  designes  dans  la  collection 
sous  le  nom  d'  Archaster  typicus,  n’appartiennent  certainement  pas  a cette 
espece.  Nous  les  rapportons  a l’espece  suivante.”15 

Yiguier  gives  a detailed  description  of  the  skeleton  of  this  species  and 
illustrates  it  with  six  figures  [78,  p.  237]  : 

“ Les  figures  1 et  2 (pi.  XYI)  represented  les  deux  faces  de  V Archaster 
typicus. 

“ Sur  le  bord  des  bras  se  trouve  une  double  rangee  de  plaques  marginales, 
qui  donnent  a cet  animal  une  certaine  ressemblance  exterieure  avec 
1’ Astropecten.  On  x>eut  remarquer  de  suite  cependant  que,  si  les  marginales 
inferieures  sont  disposees  comme  chez  ce  dernier,  les  marginales  sont  en 
contact,  par  toute  l’etendue  de  lems  faces  correspondantes,  avec  leurs  voisines 


1)  Archaster  angulatus. 
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de  serie,  et  ce  n’est  qu’a  la  face  ventrale  que  l’on  trouve  les  sillons  separant 
les  sin-faces  de  deux  plaques  voisines. 

“ Les  marginales  super  ieures  atteignent  leurs  plus  grandes  dimensions 
precisement  dans  l’angle  interbrachial,  ou  les  deux  du  sommet  sont  taillees 
en  coin ; elles  decroissent  ensuite  regulierement  jusqu’  a la  plaque  ocellaire, 
qui  est  bien  loin  de  presenter  ici  le  volume  que  nous  lui  avons  vu  cliez 
V Astropeden.  Elle  est  au  contraire  tres-petite,  legerement  elargie  a son 
exteremite  libre,  et  taillee  en  coin  par  l’autre  bout.  A chacun  des  cotes  de 
ce  coin  correspondent  plusieurs  plaques  marginales  tres-petites,  on  en  compte 
jusqu’  a quatre  cliez  V Archaster  angulatus  et  non  plus  une  seule,  comme 
cliez  Y Astropeden.  Le  sommet  tronque  du  coin  est  en  rapport  avec  la 
derniere  plaque  de  la  rangee  mediane,  qui  arrive  seule  jusqu’  a ce  niveau 
avec  les  deux  premieres  laterales. 

“ Cette  rangee  mediane,  qui  se  distingue  tres-nettement  tout  le  long  du 
bras,  et  dont  les  ossicules  vont  en  grandissant  de  l’extremite  du  bras  vers  la 
base,  se  compose  de  plaques  liexagonales  dont  deux  des  cotes  sont  trans- 
versaux  a la  direction  du  bras.  De  cliaque  cote  de  cette  serie  on  en  dis- 
tingue une  autre  de  plaques  plus  petites,  regulierement  emboitees  avec  les 
premieres,  mais  dont  la  forme  commence  deja  a se  degrader  un  peu.  Enfin, 
de  chacune  de  ces  plaques  partent  des  lignes  d’autres  plaques  plus  petites 
et  de  forme  irregulierement  losangique  qui  se  portent,  parallelement  les  unes 
aux  autres,  vers  les  plaques  marginales,  en  divergeant  de  la  ligne  mediane 
comme  les  barbes  d’une  plume.  Au  sommet  des  angles  interbraclriaux  ces 
series  deviennent  rayonnantes  pour  passer  regulierement  d’un  bras  a l’autre. 
En  outre,  dans  ces  series  transversales,  les  petites  plaques  sont  disposees  de 
fa$on  a former  des  lignes  longitudinales  paralleles  a la  mediane,  et  qui  se 
raccordent  par  des  arcs  de  cercle  d’un  bras  a l’autre. 

“ Toutes  ces  petites  plaques  sont  imbriquees  par  de  petits  prolonge- 
ments  de  leur  base,  chacune  d’elles  recouvrant  celle  qui  lui  est  immediate- 
ment  externe,  jusqu’  a la  serie  mediane  qui  recouvre  les  deux  laterales. 

“ Sur  le  disque  les  pieces  deviennent  beaucoup  plus  larges,  et  leurs 
contours  s’arrondissent.  On  distingue  tres-bien  au  centre  une  grande  plaque, 
a gauche  de  laquelle  sej  trouve  l’anus,  en  supposant  la  plaque  madreporique 
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en  arriere.  Celle-ci  repose  sur  les  ossieules  dorsaux  qui  sont  ©chancres  au- 
dessous  d’elle  pour  le  canal  hydrophore,  absolument  comme  nous  l’avons  vu 
chez  les  Goniasteridoe.  II  n’y  a rien  la  qui  rappelle  Y Astropecten.  Cette 
plaque  est  epaisse,  convexe,  arrondie,  et  marquee  de  plis  assez  droits  qui 
convergent  vers  le  centre. 

“ La  face  ventrale  n’est  constitute,  comme  chez  V Astropecten  et  la 
Luidia,  que  par  les  plaques  marginales  inferieures  et  les  series  adambulacrair- 
es.  Comme  chez  ces  deux  genres  on  trouve  dans  les  coins  buccaux  quelques 
pieces  complementaires,  qui  sont  ici  plus  grosses,  et  ordinairement  au  nombre 
de  deux  paires  seulement,  dont  la  plus  interne  est  la  plus  volumineuse.  II 
n’y  a que  les  deux  plaques  marginales  du  sommet  de  Tangle  qui  soient 
raccourcies. 

“ Les  plaques  adambulacraires  out  une  forme  assez  singuliere ; leur 
surface,  qui  est  a pen  pres  plane,  au  lieu  d’etre  arrondie,  comme  chez 
Y Astropecten,  a la  forme  d’un  pentagone  irregulier,  a cotes  echancres,  et  dont 
le  sommet  arrondi  fait  saillie  dans  le  sillon.^ 

“ Les  pieces  ambulacraires  ont  une  forme  difierente  de  celle  des  Astro- 
pecten et  qui  se  rapproclie  de  celle  des  Goniasteridoe.  II  n’existe  pas  de 
soutiens  ambulacraires.  Enfrn,  nous  trouvons  des  systemes  interbracliiaux 
tres-puissants,2;)  composes  de  deux  grosses  pieces  placees  verticalement,  et 
reliees  a 1’odontopliore. 

“ Les  gros  ossieules  du  dos  sont  creuses  en  fosse tte  pour  recevoir  la 
piece  superieure,  et  forment  une  sorte  de  bourrelet  tout  autour  de  son 
insertion. 

“ La  bouclie  differe  absolument  de  ce  qu’elle  est  chez  Y Astropecten.  Les 
dents,  larges,  triangulaires,  contigues  sur  la  ligne  interbrachiale,  ne  font  pas 
saillie  a la  face  ventrale,  et  s’avancent  jusqu’au  milieu  de  la  bouche,  qu’elles 
ferment  presque  completement.  La  premiere  piece  ambulacraire  a son  apo- 
pliyse  en  aile  tres-developpee  .3) 

“ L’odontophore  presente  une  forme  tres  particuliere  : il  est  grossi  cinq 
fois  sur  la  figure  4,  et  Ton  voit  qu’il  presente  deux  facettes  articulaires  bien 
detachees  en  apophyses,  et  que  sa  face  ventrale  n’est  pas  retrecie  en  tri- 


1)  “ Fig.  2,  3 et  i: 


2)  “ Fig.  6,  i.” 


3)  “Fig.  3.” 
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angle,  comme  clans  1 ' Astropeden.  Cette  face  ventrale  peut  etre  consideree 

la  base  d’  une  pjramide  quadrangulaire,  dont  deux  des  aretes  sont  combes. 
L’epaisseur  de  la  piece  est  considerable.” 

Studer  mentions  it  in  the  collection  of  the  “ Gazelle  ” [’84,  p.  48]. 

“ Diese  weit  verbreitete  Art  lebt  in  massiger  Tiefe  zwischen  Corallen.  Sie 
fand  sich  in  Neu-Guinea,  MacCluergolf,  Mataku,  Fidji,  Neu-Irland  und  Neu- 
Britannien.” 

Bell  mentions  “ three  dried  specimens  from  Port  Denison,  4 fms.”  as 
well  as  from  the  Seychelles  [’84a,  p.  133,  510].  He  also  mentions  it  from 
the  Andaman  Islands  [’87,  p.  140]  and  the  sea  of  Bengal  [’88,  p.  388]. 

Sluiter  mentions  it  from  Java  and  Mauritius  [’89,  309]  : 

“ A.  typicus  (M.  und  Tr.).  E.  Perrier,  Revision  des  Stellerides,”  pag. 
265.  Mehrere  Exemplare  (No.  240,  254,  575)  aus  der  Bai  von  Batavia,  von 
den  Tausend  Inseln  im  Java-Meer  und  von  Mauritius.  Die  Tiere  sind  auf 
dem  sandigen  Strande  der  Korallen  Inseln  des  Java-Meeres  selir  gemein. 
Bei  tiefer  Ebbe  fallen  sie  sogar  trocken,  halten  sich  sonst  1 — 3 Fuss  unter 
Wasser.  Immer  sind  sie  mit  einer  diinnen  Scliicht  Sand  bedeckt,  so  dass  . 
die  Stelle,  wo  sie  liegen,  nur  durcli  den  fiinf  straliligen  Sandliaufen  leiclit 
zu  entdecken  ist.  Sie  leben  gewohnlicli  in  grosseren  Gesellscliaften  beisam- 
men.  Die  Farbe  ist  ein  ziemlicli  belles  Graugelb,  die  dunkleren  graubrau- 
nen  Flecken  vereinigen  sich  zuweilen  zu  unregelmassigen  Querbandern,  blei- 
ben  aber  aucli  ofters  gesondert.  Im  Aquarium  konnte  icli  die  Tiere  nur 
wahrend  einiger  Monate  am  Leben  halten.  Sie  bedecken  sicli  sogleicli  mit 
Sand  und  kriechen,  gewohnlicli  nur  des  Naclits,  langsam  uber  dem  Sande 
umlier.” 

This  species  is  also  mentioned  in  the  Challenger  Report,  where  some 
important  critical  remarks  are  found  [Sladen,  ’89,  p.  123]  : 

“ Localities . — Samboangan,  Philippine  Islands.  Depth  10  fathoms. 

“ On  the  reefs  at  Zebu,  Philippine  Islands. 

“ Station  200.  East  of  Samboangan,  Philippine  Islands.  October  23, 
1874.  Lat.  6°  47'  0”  N.,  long.  122°28'0"E.  Depth  250  fathoms.  Green 
mud.  Surface  temperature  85°. 5 Fahr. 

“ On  the  reefs  at  Kandavu,  Fiji  Islands.  August  1874. 
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“ Remarks. — Attention  may . be  drawn  to  the  occurrence  of  this  species 
at  250  fathoms  (Station  200),  for  it  is,  so  far  as  I am  aware,  the  greatest 
depth  at  which  Archaster  typicus  has  been  found.  I can  detect  no  differences 
worthy  of  remark  between  these  examples  and  specimens  from  shallow  water. 

“It  is  interesting  to  note  that  amongst  this  series  from  station  200 
there  are  two  examples  which  are  provided  here  and  there  with  short,  conic- 
al, robust,  stunted  spinelets,  standing  upright  on  the  upper  margin  of  the 
supero-marginal  plates.  These  spinelets  are  quite  irregular  in  their  occur- 
rence. In  one  of  the  examples  less  than  a dozen  are  present  on  the  whole 
starfish,  but  in  the  other  case  they  are  much  more  numerous.  In  this  example 
it  is  also  to  be  remarked  that  the  lateral  walls  of  the  rays  are  much  more 
vertical  than  in  the  other  specimens  from  this  locality,  the  supero-marginal 
plates  being  less  bevelled  or  arched  towards  the  abactinal  surface,  with 
which  the  lateral  walls  consequently  forms  a more  angular  junction,  resembl- 
ing in  this  respect  the  character  of  Archaster  ctngulatus.  In  all  other 
respects  this  interesting  specimen  is  an  extremely  well-marked  example  of 
Archaster  typicus. 

“ Lutken  lias  placed  on  record  the  presence  of  occasional  spinelets  on 
the  supero-marginal  plates  of  this  species,  and  it  appeared  to  be  of  frequent 
occurrence  in  the  large  series  of  examples  from  the  Nicobar  Islands  studied 
by  him.  Through  his  kindness  I had  the  opportunity  of  examining  a 
remarkably  fine  example  from  Billiton  in  the  Natural  History  Museum  of 
Copenhagen,  in  which  from  four  to  six  spinelets  were  present  on  each  side 
of  a ray.  In  the  Museum  at  Leyden  are  examples  from  Java  and  the 
Togean  Islands  (N.  E.  of  Celebes)  also  similarly  characterised,  and  this  form 
has  been  named  in  manuscript  by  Professor  C.  K.  Hoffmann  Archaster  typicus, 
var.  multispina.  The  presence  of  these  spinelets  on  the  supero-marginal  plates 
is  so  very  irregular  and  sporadic,  and  seems  to  me  to  be  unaccompanied  by 
any  other  character  of  sufficient  importance,  that  I fail  to  appreciate  the 
necessity  of  ranking  the  examples  in  question  as  a named  variety. 

“ The  normal  composition  of  the  adambulacral  armature  in  this  species 
is : — (1.)  A furrow  series  of  three  spines,  the  middle  one  much  in  advance 


1)  Lutken  ’64,  p.  135. 
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of  tlie  other  two,  at  the  apex  of  the  angular  projection  of  the  plate ; (2.)  on 
the  actinal  surface  of  the  plate  are  three  spines,  often  flattened  and  trun- 
cate forming  a lineal  series  slightly  oblique  in  relation  to  the  axis  of  the 
ray  (on  the  outer  part  of  the  ray  there  are  usually  only  two15) ; behind 
these  are  two  much  smaller  spinelets,  placed  wide  apart  and  close  to  the 
margins  of  the  plate.  Sometimes  one  of  these  spinelets  might  also  be 
counted  as  belonging  to  the  oblique  series  just  mentioned,  and  sometimes 
one  of  them  is  wanting. 

“The  occurrence  of  the  pedicellarise  on  the  adambulacral  plates  in  this 
species  is  very  erratic,  some  examples  being  well  provided,  while  others  liave 
very  few.  The  pedicellarise,  which  are  large  and  liiglily  developed,  have 
been  figured  and  described  by  Perrier.  A similar  irregularity  in  the  oc- 
currence of  the  pedicellarise  has  been  noticed  by  De  Loriol  in  Archaster 
angulatus ; and  I have  observed  the  same  fact  in  specimens  from  Mauritius 
in  my  own  collection.” 

Sladen  mentions  it  from  the  Mergui  Archipelago.  He  gives  Astropeden 
stdlciris  Gray  and  Archaster  nicobaricus  Mobius  as  synonyms  [’89a,  p. 
322].  The  exact  localities  are,  “ King  Island  (native  name  P cidcac) ; Feb. 
1882.  Sir  William  James  Island;  7th.  Dec.  1881.”  Von  Martens  mentions 
it  from  New  Guinea  [’89,  p.  184,  fide  Zool.  Record],  and  Studer  from  the 
collection  of  the  “ Gazelle  ” [’89,  p.  248  and  256,  fide  Zool.  Record]. 

Ives  mentions  this  species  from  Hawaii  [’89,  p.  175].  For  his  remarks 
see  below  under  Fisher  [:  06]. 

De  Loriol  describes  it  from  the  Bay  of  Amboina  as  follows  [’93,  p.  378] : 

“ Plusieurs  exemplaires.  Parfois  un  petit  piquant  conique  se  trouve  sur 
quelques-unes  des  plaques  marginales  dorsales,  ainsi  que  l’ont  deja  fait  remar- 
quer  plusieurs  auteurs.  Dans  un  individu  dont  R = 52  mm  on  en  compte  8 
a 10  sur  deux  des  bras,  3 ou  4 sur  deux  autres,  et  point  sur  le  cinquieme. 
Dans  ce  meme  individu  un  peclicellaire  en  pince  se  trouve  presque  reguliere- 
ment  entre  les  deux  piquants  tronques  de  la  ranges  externe  des  piquants  des 

1)  “ Lutken  has  remarked  on  the  apparent  discrepancy  in  the  original  diagnosis  of  Muller 
and  Troschel  (System  der  Asteriden,  p.  65),  in  which  two  are  stated  to  be  the  normal  number. 
(Videnskab.  Medd.  naturh.  Foren.  i Kj^benhavn,  1864  (1865),  p.  135).” 
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plaques  ambulacraires.  Cette  regularity  ne  s’observe  nullement  dans  tous 
les  exemplaires ; la  ou  le  pedicellaire  manque  il  est  remplace  par  un  piquant. 
M.  Sladen  (Challenger,  loc.  cit.)  a fait  observer  que  l’absence  ou  la  presence 
de  piquants  sur  les  plaques  marginales  dorsales  n’ayant  aucune  Constance  ne 
peut  presenter  ici  aucune  importance  au  point  de  vue  de  caractere  specifique. 
L’esjjece  a deja  ete  signalee  a Amboine  par  M.  de  Martens  (Joe.  cit.).  M. 
Sluiter  (loc.  cit.)  cite  1 'Archaster  typicus  de  l’ile  Maurice ; je  n’en  ai  vu 
aucun  exemplaire  dans  les  envois  si  nombreux  que  nous  avons  re9us  de 
M.  de  Robillard,  tandis  que  Y Arch.  angulatus  Mull,  et  Tr.  a ete  envoye 
tres  souvant.” 

Bell  reports  it  from  Macclesfield  Bank  and  adds  the  following  notes 
[’94,  p.  40]  : “ In  two  small  specimens  dredged,  with  a large  example,  in 

23 — 24  fms.  of  water  there  are  no  signs  of  any  spines  on  the  infero-margi- 
nal  plates ; in  a somewhat  larger  specimen  (from  40 — 46  fms.)  there  are  on 
some  of  the  plates  indications  of  the  growth  of  spines.” 

Sluiter  mentions  this  species  in  the  collection  of  the  Museum  of 
Amsterdam  [’95,  p.  52] : 

“ Archaster  typicus  M.  u.  Tr.  Zalilreiche  Exemplare  getrocknet  und  in 
Alkoliol  von  den  Molukken,  Bawean,  Batavia  und  Mauritius.  Einzelne  mit 
vier  Armen. 

“In  seiner  jungsten  Zusammenstellung  der  von  Pictet  und  Bedot  auf 
Ambon  gesammelten  Asteriden,  sagt  P.  de  Loriol,  dass  er  unter  den  zalil- 
reichen  Sendungen  aus  Mamitius  immer  nur  A.  angulatus  M.  u.  Tr.  gefunden 
hat  und  nie  A.  typicus  M.  u.  Tr.,  welche  ich  von  dort  erwahnte.  Icli 
besitze  jetzt  noch  drei  Exemplare  von  Mauritius,  welche  von  Herrn  Bobillard 
gesammelt  sind,  und  welche  jedenfalls  viel  melir  mit  A.  typicus  als  mit  A. 
angulatus  ubereinstimmen.  Das  Verhaltniss  des  grossen  und  kleinen  Radius 
ist  als  1:5.  Es  kommen  bei  einem  Exemplar  40  Randplatten  vor,  bei 
einem  anderen  38.  Die  Stacheln  auf  den  ventralen  Randplatten  sind  zuwei- 
len  doppelt  auf  einer  Platte,  grosstenteils  aber  einfacli,  zuweilen  sind  sie 
vorn  breit  abgestumpft,  zuweilen  aber  spitz.  Die  Furclienpapillen  verlialten 
sicli  genau  wie  Muller  und  Troschel  es  fur  A.  typicus  angeben.  Die 
grossen  schlanken  Pedicellarien  sind  bei  den  drei  Exemplaren  aber  sehr 
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regelmassig  entwickelt  zwisclien  den  beiden  Ileilien  Furclienpapillen,  wie 
das  typiscli  fiir  den  A.  angulatus  yon  Mullee  und  Teoschel  ist.  Wie  aber 
de  LoeioeP  sclion  hervorhebt  sind  die  Pedicellarien  sebr  ungleicli  zahlreicli  ent- 
wickelt. Andererseits  besitze  ich  Exemplare  yon  A.  typicus  yon  den  Moluk- 
ken,  welclie  das  Verhaltniss  der  Arme  als  1 : 6J  besitzen,  mit  55  dorsalen 
Kandplatten  versehen  sind,  nnd  die  Anordnung  der  Pedicellarien  genau  so 
aufweisen  wie  die  Tiere  yon  Mauritius.  Alle  mogliclie  Uebergange  zwisclien 
den  beiden  Formen  sind  zu  finden,  und  ich  glaube  niclit,  dass  beide  als 
gesonderte  Arten  beibehalten  werden  konnen.  Audi  Sladen1 2'  erwalint  sclion 
einige  Uebergange  zwisclien  beiden  Formen.” 

Kcehlee  mentions  it  from  the  Islands  of  the  Sunda  [’95,  p.  386]  : 

“ Un  seul  echantillon,  ayant  18  centimetres  de  distance  entre  les  extre- 
mites  des  deux  bras  opposes  (11=12).  Un  certain  nombre  de  plaques 
marginales  dorsales  portent,  surtout  vers  le  milieu  des  bras,  cliacune  un 
piquant  conique  de  hauteur  variable.  Cette  disposition  a ete  observee  a 
differents  reprises,  et  certains  autems  ont  fait  une  variete  (A.  typicus  var. 
multispina)  de  ces  echantillons  a plaques  marginales  armees. 

“ P.  Sladen  et  de  Loeiol,  qui  ont  en  entre  les  mains  de  pareils  echantil- 
lons, estiment  que  ce  caractere  est  trop  irregulier  pour  autoriser  la  creation 
d’une  variete. 

“ Je  n’observe  pas  sur  cet  echantillon  de  pedicellaires  parmi  les  piquants 
du  sillon  ambulacraire. 

“ Le  nombre  des  plaques  marginales  est  de  50.” 

Dodeelein  mentions  this  species  from  Semon’s  collection  [’96,  p.  305], 
and  remarks,  “ Mehrere  Exemplare  von  Amboina,  mit  und  ohne  Stacheln 
auf  den  Supramarginalplatten.” 

Bedfoed  mentions  tliis  species  from  Singapore.  After  giving  references 
to  Mullee  and  Teoschel  [’40,  and  ’42],  v.  Maetens  [’66],  Sluitee  [’89], 
de  Loeiol  [’93],  Cuenot  [Arch  Biol.  ’91],  and  Ludwig  [Beonn],  he  makes 
the  following  notes  [ : 00,  p.  289]  : 

“ It =5. 3 — 7.0  xr. 


1)  De  Loeiol  ’85,  p.  79. 

2)  Challenger  Eeport. 
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“ Locality  cmd  Habitat.  This  species  was  very  abundant  on  a sand-flat 
just  exposed  at  low  tide  on  Po  Senang,  Singapore  ; I did  not  meet  with 
any  examples  elsewhere ; its  habitat  appears  to  be  identical  on  the  islets  of 
the  Java  Sea  (cf.  Sluiter). 

“ Distribution.  Extends  from  the  Nicobar 3 and  Andamans  through  the 
Mergui  Archipelago,  Malay  Archipelago,  and  N.  Australia,  as  far  as  the 
Fiji  and  Tonga  Is.  It  seems  doubtful  whether  it  occurs  in  Mauritius. 

“ Out  of  five  specimens  brought  back  the  superomarginals  varied  in 
number  from  45  to  50  on  each  side  of  interbrachial  arch  (v.  Martens  gives 
40-50,  while  Muller  and  Troschel  give  36).  There  were  no  traces  of 
superomarginal  spines. 

“ In  one  specimen  at  the  base  of  one  of  the  arms  there  is  a constriction 
somewhat  similar  to  that  which  occurs  in  Linclda  before  schizogony  of  the 
arm  takes  place ; in  the  present  case  the  superomaginals  meet  across  the 
abactinal  surface,  but  the  actinal  plates  are  unaffected. 

“ The  anus  is  central,  without  any  tendency  towards  Cuenot’s  interra- 
dius BC  in  any  of  the  five  specimens  brought  back  : Prof.  Ludwig,  in  his 
definition  of  the  genus  Archaster,  says,  ‘ After  central  ’ ( loc . cit.  p.  667)  ; 
whereas  in  the  body  of  the  work  (p.  587)  he  corroborates  Cuenot  by  stating 
that  it  lies  ‘ stets  mehr  oder  weniger  excentrisch  in  der  Bichtung  einer  inter- 
radialen  Hauptebene,’  and  he  then  continues  to  describe  the  particular 
interradius  in  agreement  with  Cuenot’s  notation  BC,  although  he  adopts  a 
somewhat  different  mode  of  orientation. 

“ Measurements  of  two  extreme  individuals  : — 

No.  of  marginals.  R.  r.  Arm-breadth. 

46  64  12  13 

46  71  10  13.” 

It  may  be  mentioned  in  passing  that  the  apparent  contradiction  in 
Bronn’s  ‘ Klassen  u.  Ordn.’  referred  to  by  Bedford  in  the  above  extract  is 
fully  explained  by  Ludwig  (vide  infra). 

Pfeffer  simply  mentions  it  from  Ternate  [:  00,  p.  83]. 

It  is  also  described  by  Ludwig  from  the  Albatross  collection  of  1899-1900 
from  the  South  Pacific  [:  05,  p.  53  and  Taf.  XXI,  fig.  116] : 
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“ Yon  dieser  durck  das  indopacifisclie  Gebiet  weit  verbreiteten  und  ins- 
besondere  von  den  Fidsclii-Inseln  langst  bekannten  Art  liat  die  Albatross- 
Expedition  des  Jalnes  1899  von  dem  Hafenort  Suva  (Viti-Levu,  Fidsclii- 
Inseln)  neun  jugendlich©  Exemplare  mitgebracht,  die  dort  am  Strande  gesam- 
melt  wurden. 


“ Die  Masse  der  neun  Examplare  sind  die  folgenden  : 


Nr. 

11  in  mm 

r in  mm 

r:R 

ZoU1> 

1 

34 

9 

1 : 3.78 

29 

2 

24 

6 

1 : 4.00 

26 

3 

23 

6 

1 : 3.83 

25 

4 

22 

5.5 

1 : 4.00 

24 

5 

20 

5.5 

1 : 3.63 

23 

6 

16 

4.5 

1 : 3.55 

21 

7 

16 

4.5 

1 : 3.55 

21 

8 

15 

4.5 

1 : 3.33 

21 

9 

15 

4.5 

1 : 3.33 

10 

“ Das  aus  sogenannten  Pseudopaxillen  gebildete  Ruckenskelett  ist  bei 
diesen  jugendliclien  Tieren  (icli  untersuclite  namentlicli  das  kleinste  Exem- 
plar Nr.  9)  von  grosser  Regelmassigkeit  (Taf.  XXI,  Fig.  116)  und  lasst 
sowolil  die  primaren  Interradialplatten  als  auch  die  primaren  Kadialia  und 
die  Centralplatte  deutlicli  erkennen.  Das  Armruckenskelett  beginnt  in  der 
Scheibe  des  Exemplares  Nr.  9 mit  neun  Langsreiken  von  Platten,  namlicli 
einer  radialen  und  jederseits  einer  adradialen  und  drei  dorsolateralen.  Die 
ersten  Adradialia  je  zweier  benaclibarten  Arme  stossen  nach  aussen  von  der 
betreffenden  primaren  Interradialplatte  zusammen  und  es  folgt  dann  auf  sie 
in  interradialer  Riclitung  eine  zweite  Interradialplatte,  an  welclie  sick  innen 
das  verkalkte  interradiale  Septum  ansetzt.  Jede  primare  Interradialplatte 
scliliesst  mit  den  an  sie  anstossenden  beiden  ersten  Adradialia  und  diese 
wieder  mit  der  zweiten  Interradialplatte  diclit  zusammen,  wakrend  zwiscken 
alien  anderen  Platten  mekr  oder  weniger  grosse,  sclimale  Lucken  fur  den 
Durcktritt  der  Papula  zu  bemerken  sind. 


1)  Number  of  superomarginals. 
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“ Die  Papula  selbst  sind  einfacli  scklauckformig  und  finden  sicli  in  den 
Skelettliicken  des  Sclieitels  wie  der  ubrigen  Biickenseite,  felilen  also  nur  in 
den  erwaknten,  aus  je  vier  Platten  gebildeten,  interradialen  Plattengruppen ; 
gewolinlicli  zaklt  man  in  Umkreis  einer  Platte  seeks  (selten  sieben  oder 
aclit)  Papula. 

“ Die  Madreporenplatte  ist  ein  selbstandiges  Skelettstiick,  das  sicli 
zwischen  eine  primare  Interradialplatte  und  die  beiden  angrenzenden  ersten 
Adradialplatten  einsekiebt ; die  Art  geliort  demnacli  sicker  zu  den  Euplacoten. 

“ Die  Begelmassigkeit  des  ganzen  Dorsalskelettes  wird  nur  an  wenigen, 
in  der  Figur  (Taf.  XXI,  Fig.  116)  mit  * bezeiclmeten  Stellen  durck  secunda- 
ren  Einscliub  von  Platten  gestort.  Die  Adradialplatten  und  Dorsolateral- 
platten  bilden  ausser  Langsreiken  zugleicli  scliiefe  Querreilien.  Untersuclit 
man  die  Yerbindungsweise  der  Dorsalplatten  miteinander,  so  ergibt  sick, 
dass  keine  Connectivplattcken  vorlianden  sind,  sondern  die  Platten  mit 
kurzen,  lappenformigen  Fortsatzen  ilirer  Basis  sick  untergreifen  und  dadurck 
in  festeren  Zusammenliang  kommen,  wie  das  iibrigens  sclion  durck  Yiguier15 
festgestellt  worden  ist.  Icli  moclite  aber  die  Bemerkung  kinzufugen,  dass 
die  zu  einer  Querreilie  geliorigen  Dorsolateralplatten  sick  niir  in  der  Biclitung 
der  Querreilie  miteinander  durck  einen  an  ikrem  oberen  Bande  befindlichen 
Fortsatz  verbinden,  wakrend  sie  mit  den  Dorsolateralplatten  der  vorkergelienden 
und  der  folgenden  Querreilie  eine  derartige  Yerbindung  nickt  eingehen. 

“ Bedford25  beliauptet,  dass  der  After  genciu  central  liege,  okne  irgend 
eine  Yersckiebung  nacli  dem  vorderen  Interradius  zu  zeigen.  Dabei  sucht  er 
micli  als  mir  selbst  widerspreckend  liinzustellen,  weil  er  mir  eine  Angabe 
auf  p.  667  der  Eckinodermenbearbeitung  in  Bronn’s  Klassen  imd  Ordnungen 
des  Tierreiches  zuscliiebt,  die  allerdings  in  Widersprucli  mit  meiner  Angabe 
auf  p.  587  desselben  Werkes  stelit.  Hatte  er  aber  die  Notiz  auf  seite  Y 
desselben  Buclies  gelesen,  sowie  meine  Namensimterzeiclmung  auf.  p.  623 
beaclitet,  so  konnte  er  wissen,  dass  icli  von  p.  623  an  keinerlei  Yerantwor- 
tung  fur  den  Text  der  von  da  ab  von  Hamann  fortgefuhrten  Bearbeitung 
kabe.  Was  die  Sadie  selbst  angelit,  so  zeigen  die  neun  mir  liier  vorliegen- 


1)  78,  p.  238. 

2)  : 00,  p.  290. 
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den  jngendliclien  Exemplare  sowie  auch  mehrere  erwachsene  Tiere  der 
liiesigen  Sammlung,  dass  der  After,  trotz  der  Bedford’ sclien  Behauptung, 
keineswegs  genau  central  liegt.  Seine  Excentrizitat  ist  freilicli  nur  eine 
sehr  geringe.  Stets  liegt  der  After  nmgeben  von  in  der  Regel  vier,  seltener 
fiinf  Platten  so,  dass  er  der  yorderen  primaren  Interradialplatte  ein  wenig 
genahert  ist.  Yon  den  ihn  umgebenden  Platten  ist  bei  den  jugendliclien 
Tieren  immer  eine  and  zwar  stets  dieselbe  etwas  grosser  als  die  anderen. 
Diese  grossere  Platte,  die  icli  fur  die  Centralplatte  halte,  nimmt  das  eigent- 
liclie  morpliologisclie  Centrum  der  Sclieibe  ein  und  der  After  liegt  neben 
derselben  in  der  Riclitung  nach  vorn.  Die  Staclielclien,  welclie  den  an  das 
Afterfeld  angrenzenden  Randern  der  yier  oder  fiinf  Platten  aufsitzen,  sind 
etwas  langer  und  dicker  als  die  iibrigen  Staclielclien  der  Riickenplatten  und 
legen  sicli  iiber  dem  After,  denselben  bescliiitzend,  zusammen. 

“ An  der  Yentralseite  der  jungen  Tiere  ist  in  den  Armwinkeln  nur  ein 
Paar  von  kleinen  Yentrolateralplatten  vorhanden,  an  dessen  adoraler  Seite 
die  nacli  innen  von  den  Mundeckstiicken  gelegene  unpaare  Interoralplatte 
(sog.  Odontophor)  zum  Teile  siclitbar  wird.  Die  Mundeckstiicke  der  kleinsten 
Exemplare  besitzen  am  ambulacralen  Rande  erst  fiinf  in  einer  Reilie  steliende 
kleine  Staclieln,  ferner  dem  suturalen  Rande  entlang  vier  und  am  distalen 
Rande  zwei  nocli  kleinere  Staclieln.  Bei  dem  Exemplar  Nr.  2 liat  sich  die 
Zalil  der  Staclieln  am  ambulacralen  Rande  der  Mundeckstiicke  sclion  auf 
sechs  oder  sieben  vermehrt.  Die  Adambulacralplatten,  deren  man  in  der 
proximalen  Armlialfte  elf  auf  die  Lange  von  acht  unteren  Randplatten  zalilt, 
tragen  auf  dem  in  die  Axmfurche  vortretenden  Yorsprung  bereits  dieselben 
drei  Staclieln  wie  die  alten  Tiere. 

“Zweiteilige  zangenformige  Pedicellarien,  wie  sie  Perrier15  von  dieser 
Art  besclirieben  hat,  linden  sich  bei  alien  diesen  neun  jungen  Exemplaren 
und  sind  so  verteilt,  dass  erstens  jede  Yentrolateralplatte  eine  (bei  dem 
Exemplar  Nr.  1 eine  oder  zwei)  und  zweitens  die  meisten  Adambulacral- 
platten ebenfalls  je  eine  auf  ihrer  ventralen  Oberflache  tragen.  Bei  dem 
Exemplar  Nr.  2 sind  uberdies  an  einer  der  zehn  Mundeckplatten  zwei  der 
aufeinanderfolgenden  ambulacralen  Staclieln  zu  einer  Pedicellarie  umgewan- 


1)  ’69,  p.  95. 
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delt.  Bei  dem  Exemplar  Nr.  1 sind  ferner  aucli  eine  Anzalil  der  Riicken- 
platten,  insbesondere  auf  dem  proximalen  Armabschnitt  und  dort  wieder 
namentlich  den  oberen  Bandplatten  entlang,  mit  einer  Pedicellarie  ausgeriis- 
tet,  die  durch  Umbildung  je  zweier  Stachelchen  der  Platte  entstanden  zu 
sein  sclieint. 

“ Yon  demselben  Fundorte  (Suva)  liegen  aucli  nocli  zwei  trockene  Ex- 
emplare  vor,  von  den  bei  dem  einen  R = 33  und  bei  dem  anderen  R = 22  mm. 
misst.  Beide  sind  auf  den  Adambulacral-  und  Y entrolateralplatten  mit 
Pedicellarien  ausgestattet.  Dagegen  kann  ich  zwei  grosseren  Tieren  von  R = 39 
und  R = 55  mm.  der  Bonner  Sammlung,  die  gleiclifalls  von  den  Fidsclii-Inseln 
stammen,  keine  einzige  Pedicellarie  finden.  Auf  dieses  bemerkenswerte 
individuelle  Schwanken  im  Besitze  oder  Felilen  der  Pedicellarien  bei  Archaster 
typicus  und  dem  nalie  verwandten,  vielleiclit  damit  identisclien  Archaster 
angulatus  liaben  sclion  LorioiP  und  Sladen1 2)  aufmerksam  gemaclit. 

Fisher  refers  to  this  species  in  his  paper  on  the  Hawaiian  starfishes 
[ : 06,  p.  1045]  : 

“ This  wrell  known  and  widely  distributed  species  was  not  taken  by  the 
naturalists  of  the  Albatross , although  considerable  work  was  done  on  reefs  and 
dredging  was  carried  on  in  shallow  water.  A specimen  collected  by  W.  H. 
Pease  is  recorded  by  J.  E.  Ives  (op.  cit.,  p.  175)  from  the  ‘ Sandwich  Islands’. 
He  says  : c The  specimen  from  the  Sandwich  Islands  differs  from  the  others 
by  its  narrower  arms  and  greater  number  of  arm  plates,  having  about  40 
to  each  side  of  an  arm,  whereas  others  have  only  about  35.  It  differs  also 
in  colour,  being  of  a very  light  cream  colour  instead  of  light  or  dark  umber. 
This  however  may  be  due  to  fading  of  the  original  tint.’3) 

“ An  examination  of  several  Samoan  specimens  reveals  the  fact  that 

1)  ’85,  p.  79  ( Archaster  onr/ulatus ) ; ’93,  p.  378 — 379  ( Archaster  typicus). 

2)  ’89,  p.  125  ( Archaster  typicus). 

3)  “ After  this  paper  was  ready  for  the  press  I received  from  Dr.  H.  A.  Pilsbry,  of  the 
Philadelphia  Academy  of  Sciences,  the  above  specimen.  I have  nothing  to  add  to  Mr.  Ives’s 
observations,  except  that  very  few  of  the  superomarginals  bear  a small  upright  tubercular  spine- 
let.  In  one  of  the  Samoan  specimens  these  are  conspicuous.  The  number  of  superomarginals 
is  not  great  for  the  size  (11  = 60  mm.,  r = 10.5  mm.),  since  a specimen  from  Samoa,  with  R = 65 
mm.,  has  48  superomarginals.  The  armature  of  the  adambulacral  plates  is  the  same  in  Hawaii- 
an and  Samoan  examples.” 
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there  is  some  variation  in  the  length  and  breadth  of  the  rays,  while  the  number 
of  superomarginal  plates  may  be  as  great  as  52. 

“ This  species  has  a certain  resemblance  to  some  forms  of  Astropecten > 
but  may  be  readily  distinguished  from  any  member  of  that  group  by  the 
absence  of  superambulacral  plates,  and  by  the  presence  of  a very  well 
defined  median  radial  series  of  paxillae.” 

Clark  has  the  following  notes  on  this  species  [ : 08,  p.  280]  : 

“ 60  specimens,  60-125  mm.  in  diameter.  Saonek,  Waigion  Island, 
New  Guinea. — 45  specimens,  50-120  mm.  in  diameter.  Amboina.  Barbour 
collection. 

“According  to  Mr.  Barbour’s  notes,  these  specimens  were  taken  in 
very  shallow  water  on  a bottom  of  wliite  sand.  The  colour  in  life  was 
orange-red,  but  in  drying  the  specimens  nearly  all  trace  of  this  colour  was 
lost,  and  they  became  pale  yellowish,  with  only  here  and  there  patches  of 
orange-red.  One  of  the  specimens  from  Amboina  has  6 rays,  while  two  of 
those  from  8>aonek  have  only  4 rays  each.” 

Brown  reports  this  starfish  from  the  Mergui  Archipelago  [:  10,  p.  28]  : 
“ Locality. — XVI.,  Alligator  Bock,  8 to  18  fathoms,  rock  and  sand. 
“Two  specimens  in  which  B — 44  and  46  and  r=10  and  9 [mm.] 
respectively.  In  the  smaller  specimen  a single  spine  appears  on  one  supero- 
marginal ; otherwise  the  supero-marginals  have  no  trace  of  spines.  A simi- 
lar occurrence  in  this  species  is  noted  by  Lutken  (Vidensk.  Medd.  (1864), 
p.  136),  and  by  Sladen  (‘  Challenger  * Beports,  XXX.,  p.  124). 

“ This  species  is  also  recorded  from  the  Mergui  Archipelago  by  Dr. 
Anderson  in  1882.  Widely  distributed  in  Eastern  Indian  Ocean  and 
Western  Pacific.” 

Kcehler  mentions  this  species  from  the  collection  of  the  Indian 
Museum,  with  two  figures  [ : 10,  p.  9] : 

“ lies  Andaman.  Un  echantillon. 

“ No.  2231.  Profondeur  26  brasses  et  demie.  Quelques  ecliantillons. 
“Dans  l’individu  des  iles  Andaman,  qui  est  tres  bien  conserve,  B = 36 
mm.  Les  autres  sont  dans  un  etat  de  conservation  plus  ou  moins  satisfai- 
sant ; B = 30  mm.  dans  le  plus  grand  et  19  mm.  dans  le  plus  petit.  J’ai 
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represent©  ce  dernier  exemplaire  PL  I,  fig.  1 et  2,  pour  servir  de  point  de 
comparaison  avec  ime  petite  asterie  provenant  des  lies  Andaman  et  qui 
appartient  certainement  an  genre  Ar clicister  (PL  I,  fig.  3 et  4).  Cet  individu, 
tres  jeune,  a un  diametre  maximum  de  17.5  mm.  : It =9  mm.  et  r=3  mm. 
On  peut  s’ assurer,  en  le  comparant  au  petit  Archaster  typicus  des  fig.  1 et 
2,  qu’il  n’appartient  pas  a la  meme  espece.  Je  ne  pense  pas  non  plus  que 
ce  soit  un  A.  tenuis  Bell,  d’autant  plus  qu’il  n’est  pas  bien  certain  que  ce 
dernier  appartienne  reellement  au  genre  Archaster.  Je  me  contente  de 
representer  ici  cet  echantillon  trop  jeune  pour  etre  etudie  en  detail.” 

Kcehlee  again  mentions  it  from  the  south-eastern  Moluccas,  as  follows 

[ : 11,  p.  266]  : 

“ 20  Avril  1908.  Dobo.  Profondeur  4 m.  Quatre  echantillons. 

“ 15  Mai  1908.  Dobo.  Profondeur  4 m.  Quatre  echantillons. 

“La  valeur  de  It  varie  entre  50  et  75  mm.  L’un  des  exemplaires  a 
quatre  bras  et  un  autre  en  a sept,  tous  egaux.  Dans  quelques  individus, 
les  plaques  marginales  dorsales  portent  im  nombre  variable  de  tubercules 
coniques,  disposition  qui  a efce  souvent  signalee  chez  cette  espece.” 

BENTHOPECT1NIDJE. 

Benthopecten  spinosus  Verrill. 

Tliis  starfish  is  not  represented  in  any  of  the  collections  mentioned  at 
the  outset.  It  is  perhaps  better  known  by  the  name  used  by  Sladen  in 
the  Challenger  Report,  Par  archaster  semisquamatus.  Verrill’s  original 
description  runs  as  follows  [’84,  p.  218] : “ Benthopecten  spinosus  V.,  sp.  nov. 
Bays  five,  long,  rather  slender,  except  at  base  flat,  and  gradually  tapered  to 
long  narrow  tips.  Disk  not  very  large  and  like  the  arms  covered  with  a 
smooth  skin  and  covered  plates,  each  with  a slender  central  spine ; these 
become  larger  toward  the  centre,  where  there  is  a group  of  about  20  long, 
erect,  tapering,  sharp  spines.  A circle  of  4 to  6 papillae,  placed  singly, 
surrounds  each  plate.  There  are  neither  paxillae  nor  granules.  Upper  mar- 
ginal plates  rather  small,  elevated  in  the  middle,  more  than  40  on  each 
side ; each  bears  several  minute  spines  and  a single  central,  large  and  long, 
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tapered,  sharp  spine,  the  basal  ones  and  those  bordering  the  disk  becoming 
larger  and  exceeding  those  of  the  centre  of  the  disk.  Lower  marginal 
plates  bear  each  a vertical  row  of  about  3 spines,  the  upper  one  much  the 
longest,  and  along  the  middle  of  the  arm  as  long  as  those  of  the  upper 
plates,  but  becoming  much  smaller  at  the  base  of  the  arm  and  along  the 
disk,  where  the  latter  increase  in  size.  The  ventral  plates  form  small 
triangular  areas ; they  are  rounded,  raised  in  the  middle,  and  each  bears 
one  or  two  small  acute  spines,  but  no  granules.  The  adambulacral  plates 
project  strongly  inward,  and  each  bears  an  inner  convex  row  of  4 or  5 
small,  slender  spines  and  a transverse  outer  row  of  much  larger  ones,  of 
which  one  or  two  inner  are  much  the  largest.  Suckers  large,  tapered,  pinched 
up  at  tip.  Larger  radius,  150  mm ; smaller,  22  mm.  Still  larger  examples 
were  taken.  Station  2035,  in  1362  fathoms,  etc. 

“ Benthcpecten , gen.  nov.,  resembles  Archaster , but  differs  in  having  no 
paxillse ; the  dermal  plates  usually  bearing  a single  spine,  sometimes  two  or 
three.” 

In  his  paper  of  1885  Yerrill  refers  to  this  species  as  follows  [’85,  p. 

519] : 

“A  very  interesting  new  form,  taken  in  many  localities,  is  related  to 
Archaster  and  Astropecten,  closely  resembling  some  of  the  spinose  species  of 
these  genera  in  general  appearance.  It  represented  a new  genus  ( Bentho- 
pecten spinosus  V.).  The  flat  dorsal  surface  is  closely  covered  with  tesselated, 
angular  plates,  having  single,  definite,  small  pores  for  solitary  branchial 
papulae  between  them,  while  there  are  no  true  paxillae,  the  small  spinules 
arising  singly,  or  two  or  three  together,  directly  from  the  plates.  The 
marginal  plates,  above  and  below,  bear  single  large,  sharp  spines,  the  five 
largest  ones  occupying  the  central  interbrachial  plates,  on  the  upper  margin. 
The  disk  is  of  moderate  or  rather  small  size,  but  the  arms  are  long  and 
tapered.  It  occurred  in  855  to  1,917  fathoms,  in  1883,  but  is  most  abun- 
dant in  1,200  to  1,500  fathoms.” 

Further  on  in  the  same  paper  Yerrill  remarks  as  follows  [’85,  p.  543] : 
“ B [athy metrical]  range,  855  to  1,917  fathoms,  1883.  Common ; locally 
abundant.” 
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Sladen’s  description  is  as  follows  [’89,  p.  7]  : 

“ Pararchaster  semisquamatus , n.  sp.  (PL  IT.  figs.  1 and  2 ; PI.  IY.  figs. 
7 and  8). 

“Rays  five.  R=166  mm.;  r = 15  mm.  R=llr.  Breadtli  of  a ray  near 
the  base,  14.5  mm. 

“Rays  very  elongate,  comparatively  narrow  and  flat,  tapering  gradually 
and  slowly  from  the  base  to  the  extremity,  the  outer  part  being  very  at- 
tenuate. Disk  very  small.  Abactinal  surface  plane,  feebly  convex  or  sub- 

carinate  along  the  median  line  of  the  rays.  Lateral  walls  of  the  ray  low 

and  vertical.  Actinal  surface  of  the  disk  prominent  at  the  mouth-angles, 
and  sloping  thence  to  the  margin  and  very  slightly  along  the  rays.  Inter- 
brachial  arcs  widely  rounded. 

“ The  abactinal  surface  of  the  disk  and  rays  is  covered  with  small, 
uniforip,  subcircular  scale-like  plates,  which  are  overlaid  with  a delicate 
membranous  tissue.  The  plates  bear  on  their  centre  a single  minute  sub- 
conical  or  cylindrical  spinelet ; along  the  rays  these  are  quite  microscopic 
tliornlets,  but  upon  the  disk  and  at  the  base  of  the  rays  there  are  a number 

of  much  larger  spinelets ; the  largest  are  elongate,  about  7 to  8 mm.  in 

length,  robust,  tapering,  and  sharply  pointed,  and  their  position  probably 
marks  the  primary  apical  plates ; the  primary  radials  and  basals  being 
especially  distinguishable,  and  perhaps  also  the  dorso-central  and  the  under- 
basals ; other  spinelets  rather  smaller  are  present  in  the  vicinity  of  these, 
but  they  rapidly  decrease  in  size  as  they  recede  from  the  central  area ; and 
really  definite  spinelets  do  not  extend  further  along  the  base  of  the  ray 
than  the  third  or  fourth  supero-marginal  plate. 

“ The  supero-marginal  plates,  fifty-five  in  number  from  the  median 
interradial  line  to  the  extremity,  are  elongate  and  suboval  in  form,  and  are 
confined  entirely  to  the  lateral  wall  of  the  ray ; their  posture  appears  slight- 
ly oblique  when  viewed  from  the  side,  the  aboral  end  of  one  plate  standing 
over  the  adoral  end  of  the  next  outward ; their  height  is  less  than  half  their 
length ; and  the  upper  margin  of  the  plate  forms  the  boundary  of  the 
abactinal  surface  of  the  ray.  On  the  centre  of  each  plate  is  a large  well- 
defined  tubercle,  on  which  is  articulated  a robust,  cylindrical,  tapering  spine. 
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tlie  ninth  from  the  interradial  line  being  about  8 mm.  in  length.  The 
surface  of  the  plate  is  covered  with  membrane  and  bears  no  spines,  except 
occasionally  a minute  thornlet,  irregularly  placed  near  the  base  of  the  large 
spine. 

“ In  the  median  interradial  line  there  is  one  large  odd  supero-marginal 
plate,  developed  abactinally  into  a prominent,  truncate,  conical  tubercle, 
upon  which  is  borne  a powerful  robust  spine  about  8 mm.  in  length,  direct- 
ed vertically,  and  thicker  than  any  of  the  other  spines  on  this  species. 

“ The  infero-marginal  plates  are  similar  in  form  and  character  to  the 
superior  series,  each  being  nearly  exactly  beneath  its  corresponding  upper 
companion.  Like  them,  each  has  a prominent  tubercular  eminence,  upon 
which  is  borne  a straight,  robust,  tapering,  and  sharply  pointed  spine,  the 
sixth  or  seventh  from  the  interradial  line  measuring  about  10  mm.  in  length ; 
the  length  decreasing  slightly  as  they  proceed  along  the  ray.  A second 
similar  but  rather  smaller  spine,  articulated  on  a tubercle,  stands  close  to 
the  lateral  spine  on  the  inner  side.  The  surface  of  the  plate  is  covered 
with  membrane ; and  two  or  three  irregularly  placed  microscopic  thornlets 
may  be  present.  On  the  two  or  three  innermost  plates  on  each  side  of  the 
median  interradial  line,  the  lateral  spines  and  their  companions  are  greatly 
reduced  in  size,  being  little  more  than  mere  miliary  spinelets. 

“In  the  interbrachial  arcs,  the  marginal  plates  have  the  appearance  of 
being  brought  over  upon  the  disk ; and  their  surface  forms  a peculiar 
bevelled  area  sloping  outwards  and  downwards,  the  lower  margin  only  of 
the  infero-marginal  plates  falling  in  the  outline  of  the  interbrachial  arc. 

“ The  adambulacral  plates  are  large  and  massive1,  of  great  breadth,  and 
rather  broader  than  long.  They  are  comparatively  widely  separate,  and  the 
interspaces  are  filled  up  with  ligament ; the  furrow  margin  is  slightly  convex. 
Their  armature  consists  of : — (1.)  a furrow  series  of  five  very  small,  short, 
equal,  cylindrical,  obtusely  pointed  spinelets,  which  radiate  apart  and  form 
a small  isolated  semicircular  comb  directed  over  the  furrow,  the  successive 
combs  being  well  spaced  apart.  (2.)  On  the  actinal  surface  of  the  plate 
are  two  large,  robust,  tapering,  but  obtusely  pointed  spinelets,  placed  one 
behind  the  other,  which  are  subequal  in  length,  or  occasionally  the  outer- 
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most  is  tlie  longest ; this  measures  4 mm.  on  the  sixth  or  eighth  adambula- 
cral  plate,  the  longest  spinelets  of  the  furrow  series  exceeding  1 mm.  One 
minute  thornlet  usually  stands  on  the  adoral  side  of  the  outer  of  the  two 
superficial  spines ; no  other  spinelets  are  present,  and  the  surface  of  the 
plate  is  covered  with  a membranous  tissue.  The  ambulacral  furrows  are 
comparatively  widely  open.  The  tube-feet  are  large,  and  have  a rounded, 
'well-developed,  knob-like  termination. 

“ The  mouth-plates  are  large,  prominent  and  convex  actinally,  present- 
ing a broad  and  rounded,  but  centrally  rather  flattened,  margin  towards  the 
actinostome ; and  the  median  suture  of  the  pair  is  imperfectly  closed.  Their 
armature  consists  of  a marginal  series  of  five  mouth-spines  on  each  plate, 
the  innermost  one  being  twice  or  three  times  as  long  and  robust  as  the 
others,  wdiich  are  subequal  and  rather  widely  spaced.  On  the  actinal  surface 
of  each  plate  are  three  (or  sometimes  only  two)  robust  tapering  spinelets, 
standing  wide  apart  and  forming  a line  parallel  to  the  median  suture ; these 
do  not  appear  to  attain  the  size  of  the  superficial  actinal  spinelets  on  the 
adambulacral  plates.  The  surface  of  the  plates  is  covered  with  membrane, 
and  no  other  spinelets  are  present. 

“ The  actinal  interradial  areas  are  of  very  small  extent,  and  do  not 
reach  beyond  the  fifth  adambulacral  plate.  The  size  and  number  of  the 
intermediate  or  ventral  plates  is  undeterminable  in  spirit  specimens  on  ac- 
count of  the  membrane  with  which  they  are  overlaid.  So  far  as  can  be 
judged,  they  appear  to  be  comparatively  large,  and  are  certainly  few  in 
number.  A few  of  these  bear  one,  or  occasionally  two,  small  spinelets  1.5- 
2 mm.  in  length. 

“ The  anal  aperture  is  subcentral  but  indistinct,  surrounded  by  large 
spinelets. 

“ The  madreporiform  body,  which  is  large  and  oval,  is  situated  midway 
between  the  centre  of  the  disk  and  the  odd  inter-radial  supero-marginal 
plate.  Its  surface  is  slightly  convex,  finely  grooved  with  numerous  highly 
convoluted  striation  furrows,  and  has  on  that  account  a remarkable  resemb- 
lance to  the  ‘ brain  ’ coral.  Several  large  spinelets  surround  its  margin,  the 
largest  being  at  its  adcentral  end. 
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" Tlie  papulae  are  very  small  and  numerous,  but  confined  to  an  area  at 
tlie  base  of  the  rays,  which  does  not  extend  beyond  the  fourth  supero- 
marginal  plate.  The  area  occupies  nearly  the  whole  breadth  between  the 
supero-marginal  plates,  and  extends  well  upon  the  disk,  but  no  papulae  are 
present  along  a broad  band  which  traverses  the  median  interradial  line. 

“ No  pedicellariae  of  any  kind  are  found  upon  this  species. 

“ Colour  in  alcohol,  a dirty  bleached  ashy  grey. 

“ Individual  variation. — There  is  a fragmentary  specimen  from  Station 
235,  in  a very  bad  condition,  of  a much  smaller  example  than  the  type 
above  described,  in  which  the  spines  of  the  actinal  surface  generally  are 
proportionately  much  more  delicate.  From  their  length  and  character,  I am 
disposed  to  consider  this  a feature  of  individual  or  even  locational  variation, 
rather  than  a phase  of  growth ; a remark,  however,  which  is  merely  con- 
jectural, for  its  validity  could  only  be  proved  by  the  examination  of  a large 
series  of  specimens. 

“ Localities. — Station  237.  Off  the  coast  of  Japan,  south  of  Kawatsu. 
June  17,  1875.  Lat.  34°  37'  0"  N.,  long.  140°  32'  0"  E.  Depth  1875  fathoms. 
Blue  mud.  Bottom  temperature  35°.3  Fahr. ; surface  temperature  73°.0  Fahr. 

“Station  235.  Off  Japan,  south  of  Omae  Saki.  June  4,  1875.  Lat. 
34°  7'  0"  N.,  long.  138°  0'  0"  E.  Depth  565  fathoms.  Green  mud.  Bottom 
temperature  38. °1  Fahr. ; surface  temperature  73°.0  Fain*. 

“ Remarks. — Pararchaster  semisquamatus  and  Parar chaster  antarcticus  are 
readily  distinguished  from  the  other  species  of  the  genus  by  the  absence  of 
pedicellariae  and  the  simplicity  of  the  spinulation  of  the  abactinal  plates. 
The  differences  between  the  two  forms  are  discussed  in  detail  in  the 
description  of  Pararchaster  antarcticus. 

“ If  these  two  species  and  the  variety  are  viewed  together  as  an 
independent  or  specially  characterised  type  of  the  genus,  their  distribution 
is  very  remarkable  and  instructive,  Pararchaster  semisquamatus  of  the  North 
Pacific  being  represented  by  a variety  in  the  North  Atlantic,  whilst  the 
closely-allied  species  Pararchaster  antarcticus , from  the  Southern  Ocean, 
presents  some  of  the  characters  of  the  typical  or  Pacific  form  of  Pararchaster 
semisquamatus , as  well  as  some  of  its  Atlantic  variety  occidentals. 
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“ Parar chaster  semisqucimatus  var.  occidentalism  nov. 

“ There  is  a single  specimen  from  the  western  side  of  the  North  Atlantic, 
off  the  east  coast  of  North  America,  which,  although  agreeing  in  a remarkable 
way  in  all  essential  points  with  the  type  just  described,  presents  a number  of 
variations  which  render  it  worthy  in  my  opinion  of  nominal  recognition, — in 
fact,  it  may  ultimately  prove  to  be  a distinct  species.  At  present,  however, 
I hesitate  from  according  it  that  rank  on  the  slender  evidence  of  a solitary 
and  imperfect  specimen,  although  the  widely  separated  geographical  position  of 
the  two  dredging  stations  would  certainly  favour  the  adoption  of  such  a course. 

“ The  two  forms  are  almost  exactly  of  the  same  size.  In  the  Atlantic 
example — the  variety  under  notice — 'the  spines  on  the  supero-marginal  plates 
are  distinctly  thicker  and  more  robust  at  the  base,  while  those  on  the 
infero-marginal  plates  are  relatively  smaller  than  in  the  Pacific  form  (the 
type).  The  two  large  spines  on  the  actinal  surface  of  the  adambulacral 
plates  are  also  smaller  and  shorter.  On  the  abactinal  surface  the  single 
minute  thornlet  which  springs  from  the  centre  of  the  abactinal  plates  is 
distinctly  shorter  and  thicker — a circumstance  which  gives  at  first  sight  a 
finely  tuberculate  character  to  the  abactinal  area  when  viewed  from  above. 
The  large  spines  in  the  central  region  of  the  disk  are  smaller  and  much 
less  numerous  than  in  the  Japanese  form,  and  do  not  extend  to  the  base  of 
the  rays.  The  lateral  wall  at  the  summit  of  the  interbrachial  arc  is  much 
less  bevelled  towards  the  abactinal  surface  of  the  disk,  and  the  marginal 
plates  do  not  bend  over  so  conspicuously  as  in  the  type  figured.  The  infero- 
marginal  plates  appear  proportionately  smaller  in  their  transverse  dimensions ; 
and  the  marginal  and  furrow  series  of  spines  on  the  adambulacral  plates  are 
slightly  more  delicate  and  elongate.  The  roughening  of  the  surface  of  the 
large  spines  on  the  marginal  plates  and  elsewhere  is  more  conspicuous  and 
decided  in  the  variety.  The  madreporiform  body  has  not  the  slightly  convex 
character  noticed  in  the  type,  and  less  convolution  is  present  in  the  striations, 
which  have  a more  or  less  regular  appearance  of  centrifugal  radiation.  The 
tube-feet  liave  a smaller  terminal  knob. 

“ Locality. — Station  44  or  45.  Off  the  coast  of  North  America,  east  of 
Delaware  and  Maryland. 
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“ Station  44.  May  2,  1873.  Lat.  37°  25'  0"  N.,  long.  71°  40'  0"  W. 
Depth  1700  fathoms.  Blue  much  Bottom  temperature  37°.2  Falir. ; surface 
temperature  49°. 5 Falir.” 

Parar chaster  armatus,  which  is  looked  upon  by  Vebbill  as  another 
synonym  of  the  present  species,  is  described  by  Sladen  as  follows  ['89,  p. 

19]: 

“ Pararchaster  armatus , n.  sp.  (PI.  I,  figs.  5 and  6 ; PI.  IY,  figs.  5 
and  6). 

“ Bays  five.  B = 37  mm. ; r = 6 mm.  K>6  r.  Breadth  of  a ray  between 
the  second  and  third  supero-marginal  plates,  4 mm. 

“ Bays  elongate,  narrow  and  attenuate  outwardly,  tapering  from  the  base 
to  the  extremity ; subdepressed,  with  low  vertical  walls,  and  consequently 
nearly  rectangular  in  section.  Disk  small.  Abactinal  smface  flat  and  level. 
Actinal  surface  very  slightly  prominent  at  the  moutli-angles.  Interbracliial 
arcs  wide  and  well-rounded. 

“ The  abactinal  surface  of  the  disk  and  rays  is  covered  with  a plating 
of  small,  tliin,  subcircular  spicules,  overlaid  with  a delicate  membranous 
tissue.  The  spicules  bear  centrally  one,  or  sometimes  two,  and  rarely  three, 
very  small  papilliform  thornlets,  of  uniform  character  throughout,  excepting 
a few  on  the  disk  which  are  slightly  larger,  but  still  quite  inconspicuous 
and  unnoticeable  without  close  examination.  Occasionally  in  some  examples 
two  or  three  pedicellarian  apparatus  may  be  present, — these  are  of  the  double 
comb  or  spiracle-like  form ; their  structure  is  very  simple,  and  the  spinelets 
composing  them  are  comparatively  large,  in  fact,  slightly  larger  than  the 
small  thornlets  usually  borne  on  the  spicules. 

“ The  supero-marginal  plates,  twenty-three  to  twenty-five  in  number 
from  the  median  interradial  line  to  the  extremity,  are  elongate  and  low. 
The  length  is  about  three  times  greater  than  the  height,  and  the  upper 
margin  of  the  plate,  though  actually  confined  to  the  lateral  wall  of  the  ray, 
is  very  slightly  bevelled  upon  the  abactinal  surface.  Each  plate  bears 
centrally  on  this  margin  a rather  prominent  tubercle,  upon  which  is  articu- 
lated an  elongate,  tapering,  sharply  pointed  spine,  the  third  or  fourth  from 
the  interradial  line  measuring  about  4.5-5  mm.  in  length.  There  are 
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generally  one  or  two  small  thornlets  near  tlie  base  of  tlie  spine,  otherwise 
the  surface  of  the  plate  is  simply  covered  with  a very  thin  membranous 
tissue.  In  the  median  interradial  line  is  a high,  odd,  supero-marginal  plate, 
thick  and  tubercular  abactinally,  which  bears  an  elongate,  cylindrical,  taper- 
ing spine,  about  8 mm.  in  length,  directed  vertically.  On  the  vertical  wall 
of  the  plate  which  stands  in  the  interbrachial  arc  are  a number  of  minute, 
conical,  sharply-pointed  granules,  usually  along  the  median  area ; and  the 
one  or  two  neighbouring  plates  on  each  side  are  likewise  similarly,  but 
irregularly  and  more  sparsely,  granulated. 

“ The  infero-marginal  plates  are  elongate  and  low  like  the  supero- 
marginal  series,  to  which  they  correspond.  Each  plate  bears  a straight, 
tapering,  lateral  spine  articulated  on  a tubercle,  and  usually  more  delicate 
and  often  shorter  than  the  spine  on  the  accompanying  supero-marginal 
plate.  A second  but  much  smaller  spine  is  sometimes  present  on  the  inner 
side,  usually  in  the  large  examples,  but  it  is  often  wanting  altogether,  and 
seldom  appears  on  the  inner  part  of  the  ray  and  towards  the  extremity. 
Occasionally  one  or  two  microscopic  miliary  thornlets  are  present  on  the 
plate,  and  the  surface  of  the  plate  is  covered  with  a delicate  membranous 
tissue. 

“In  the  median  interradial  line  there  is  a large,  broad,  odd  infero- 
marginal  plate,  larger  and  broader  than  any  of  the  others ; it  is  placed 
immediately  beneath  the  odd  supero-marginal  plate.  It  bears  a small 
representative  of  the  lateral  spine,  and  in  addition  several  delicate  miliary 
spinelets  and  thornlets.  The  one  or  two  next  plates  on  each  side  are 
likewise  frequently  more  spinulate  than  any  of  the  others. 

“ The  adambulacral  plates  are  large  in  proportion  to  the  size  of  the 
starfish,  their  length  slightly  exceeds  their  breadth,  and  they  present  a 
prominent  and  rather  abrupt  convexity  into  the  furrow7.  Their  armature 
consists  of : — ( 1.)  a furrow  series  of  five  to  seven  small,  short,  cylindrical, 
obtusely  tipped  spinelets,  subequal  excepting  the  extremities  of  the  series, 
which  are  rather  shorter ; all  are  closely  placed  and  form  compact  isolated 
little  combs.  (2.)  On  the  actinal  surface  of  the  plate  is  one  comparatively 
large  spinelet,  robust  at  the  base,  and  tapering  to  a pointed  extremity ; on 
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tlie  outer  side  of  this  a second,  but  smaller  and  more  delicate,  spinelet  is 
present,  and  frequently  also  a small  miliary  spinelet  on  the  adoral  side  of 
the  large  spinelet.  The  presence,  however,  of  the  second  spine  and  of  the 
miliary  is  by  no  means  constant.  They  are  often  (perhaps  usually)  absent 
in  small  examples  and  on  the  inner  and  outer  parts  of  the  ray  even  of  large 
specimens.  The  larger  actinal  spine  measures  about  1.7  mm.  in  length  on 
the  fifth  or  sixth  plate  from  the  moutli-angle,  the  marginal  or  furrow  series 
being  normally  less  than  half  this  length. 

“ The  mouth-plates  are  large,  and  convex  actinally,  and  the  united  pair 
form  a broad  projection  towards  the  actinostome,  the  free  margin  being 
more  than  a semicircle,  and  bulging  laterally.  The  armature  consists  of  a 
marginal  series  of  five,  or  sometimes  six,  short,  slightly  tapering  moutli-spines 
on  each  plate,  the  innermost  being  twice  as  large  as  the  others.  On  the 
actinal  surface  of  the  plate  are  three  subequal  tapering  spinelets,  forming  a 
line  parallel  to  the  imperfectly  closed  median  suture ; sometimes  a fourth  is 
present  on  the  outer  side  of  the  series,  and  sometimes  its  place  is  occupied  by  a 
miliary  thornlet  only  ; but  often  it  is  wanting  altogether.  No  other  spines  are 
present,  and  the  surface  of  the  plates  is  covered  with  thin  membrane. 

“ The  actinal  interradial  areas  are  very  small  indeed,  not  more  than 
three  or  four  intermediate  plates  being  present  in  young  examples,  and  in 
larger  ones  not  more  than  eight  to  ten.  These  form  only  a single  series 
between  the  marginal  plates  and  the  adambulacral  and  mouth-plates ; their 
surface  is  covered  with  membrane  and  the  larger  plates  bear  two  or  three 
small  thornlets.  There  is  usually  one  small  pedicellarian  apparatus  in  each 
area,  which  does  not  stand  in  the  median  interradial  line,  but  is  usually 
separated  therefrom  by  one  plate.  It  is  of  the  ‘ spiracle  ’-like  or  double- 
comb form,  previously  described.  Rarely  two  are  present.  There  are  no 
pedicellarian  apparatus  between  the  infero-marginal  plates. 

“ The  anal  aperture  is  subcentral  and  distinct,  and  usually  there  are 
two  or  three  spinelets  in  its  neighbourhood  larger  than  those  borne  on  the 
spicules  generally. 

“ The  madreporiform  body  is  comparatively  large  and  oval,  placed  about 
midway  between  the  centre  of  the  disk  and  the  margin,  and  its  surface  is 
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conspicuously  convex  and  is  grooved  with  deeply  cut  and  highly  convoluted 
striation  furrows. 

“ The  papulae  are  tolerably  numerous,  but  are  large  and  distinct  and 
limited  to  a small  area  at  the  base  of  the  ray,  which  does  not  extend  out- 
wardly beyond  the  first  supero-marginal  after  the  odd  interra  dial  plate,  and 
its  inward  extent  on  the  disk  would  be  bounded  by  a circle  drawn  upon  the 
disk,  with  its  margin  touching  the  inner  edge  of  the  madreporiform  body. 

“ Colour  in  alcohol,  a bleached  ashy  white. 

“ Individual  variation. — In  some  examples  a second  infero-marginal 
spine,  standing  below  the  true  lateral  spine,  is  much  more  strongly  deve- 
loped than  in  others,  and  this  in  specimens  of  the  same  size  and  from  the 
same  locality.  In  others  again  it  is  represented  only  by  a small  miliary 
spinelet,  or  may  be  entirely  absent  altogether.  I have  only  found  them 
well-developed  in  one  case,  and  that  not  the  largest  specimen  in  the  series. 
In  one  example  I notice  a tendency  towards  diminution  in  the  number  of 
spinelets  in  the  furrow  series  on  the  adambulacral  plates,  and  this  is  shown 
in  the  abortion  or  total  absence  of  the  outer  spinelets  at  either  extremity  of 
the  series ; as  a result  of  this  reduction  there  may  be  only  three,  four,  or 
five  spinelets  in  place  of  six,  which  appears  to  be  the  normal  number, 
and  the  central  spinelets  of  the  series  appears  comparatively  long.  The 
occasional  presence  of  an  additional  spine  on  the  actinal  surface  of  the 
adambulacral  plates  has  already  been  remarked  upon. 

“ Young  phase. — The  smallest  example  in  the  collection  (from  Station 
46)  has  a minor  radial  measurement  of  3.5  mm.,  and  the  rays  appear  to  be 
comparatively  robust.  This  specimen  presents  in  a most  unequivocal  manner 
all  the  characters  of  the  type,  and  even  though  so  young  there  need  not  be 
the  slightest  hesitation  about  referring  the  form  to  this  species.  So  small 
indeed  are  the  differences  between  the  juvenile  and  the  adult  stages,  that 
the  mature  form  in  this  species  may  well  be  said  to  exhibit  on  a large 
scale  all  the  features  of  the  embryonic  phase. 

“ In  this  juvenile  example  there  are  no  actinal  intermediate  (ventral) 
plates.  The  disk  and  the  base  of  the  rays  have  a somewliat  villous  or 
subpapillose  appearance,  the  spinelets  on  the  abactinal  plates  being  decidedly 
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robust  for  tlie  size  of  the  animal,  and  rather  thickly  covered  with  membrane. 
The  papulae  are  well-developed  and  distinct ; and  there  are  three  large 
spiracle-formed  pedicellarian  apparatus  on  the  disk.  The  odd  interradial 
plates  and  spines  are  very  large,  the  latter  being  about  5 mm.  long ; and 
are  strongly  denticulate  along  the  shaft,  suggesting  to  a certain  degree  the 
miniature  of  a Gidaris- spine.  The  knob-like  terminations  of  the  tube-feet 
are  large  and  button-shaped.  The  genital  foramina  are  discernible  on  each 
side  of  the  odd  interradial  plate,  opposite  the  first  supero-marginal  plates 
and  near  their  inner  edge. 

“ Localities. — Station  50.  South  of  Halifax,  Nova  Scotia.  May  21,  1873. 
Lat.  42°  8'  0"  N.,  long  63°  39'  0"  W.  Depth  1250  fathoms.  Blue  mud. 
Bottom  temperature  38°.0  Fain*. ; surface  temperature  45.°0  Fain*. 

“ Station  46.  Off  the  coast  of  North  America,  east  of  New  Jersey. 
May  6,  1873.  Lat.  40°  17'  0"  N.,  long.  66°  48'  0"  W.  Depth  1350  fathoms. 
Blue  mud.  Bottom  temperature  37.°2  Fain*. ; surface  temperature  40.°0  Fahr. 

“ Station  off  the  coast  of  Portugal.  January  1873.  (Exact  date  and 
station  not  recorded.) 

“ Remarks. — Par  archaster  armatus  is  characterised  by  the  presence  of 
comb-formed  pedicellarise  on  the  abactinal  area  and  in  the  actinal  interradial 
areas,  and  by  their  absence  between  the  infero-marginal  plates.  The  simplicity 
of  the  armature  of  the  infero-marginal  plates  (one  lateral  spine  and  sometimes  a 
small  companion),  and  the  comparatively  large  number  of  six  or  seven  spines  in 
the  furrow  series  on  the  adambulacral  plates,  also  serve  to  readily  distinguish 
this  interesting  form.” 

With  regard  to  the  possible  identity  of  Perrier’s  Archaster  simplex 
with  P . armatus  Sladen  makes  the  following  remarks  [’89,  p.  6]  : “ The 

asterid  obtained  during  the  ‘ Blake  ’ dredgings  and  described  by  Perrier 
[’81,  p.  28]  under  the  name  of  Archaster  simplex , is  without  doubt  a Par- 
archaster.  It  is,  however,  an  immature  form,  and  I am  unable  to  say  from 
the  description  given  whether  it  belongs  to  an  independent  species  or  is  the 
young  of  one  of  those  herein  described.  The  figure  given  [’84,  p.  264]  is 
altogether  unlike  the  smallest  example  of  Parachaster  armatus  in  the  character 
of  the  armature  both  of  the  adambulacral  and  infero-marginal  plates,  and 
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this  appears  to  be  the  only  form  with  which  a direct  comparison  can  be 
instituted.  The  description  is  too  short  to  render  any  assistance  in  this  case.” 

In  his  paper  of  1894  Yebbill  makes  some  important  critical  remarks 
on  this  species,  putting  down  Par  archaster  semisquamatus  var.  occidentalis 
Sladen  and  Par  arch,  armatus  Sladen  as  synonyms  of  his  Benthopeden 
spinosus.  He  says  [’94,  p.  245]  : 

“ A comparison  of  a large  series  of  this  species,  of  various  sizes  from 
those  that  are  15  mm.  up  to  large  ones  260  mm.  in  diameter,  shows  that 
the  two  forms  described  by  Sladen  from  off  the  Atlantic  coast  are  probably 
both  identical  with  that  described  by  me. 

“ This  species  varies  considerably  in  several  details  of  its  structure, 
according  to  its  age.  None  of  Sladen’s  specimens  were  full  grown  (largest 
size  given  is  74  mm.  in  diameter).  Moreover  there  is  often  considerable 
variation  in  specimens  of  the  same  size  and  from  the  same  locality,  in  the 
size  of  the  disk,  number,  size,  and  arrangement  of  the  spines  on  the 
marginal  plates,  etc.  Some  few  examples  have  the  disk  at  least  one-third 
broader  than  others  having  the  same  length  of  rays,  and  such  specimens 
naturally  have  large  inferior  interradial  areas,  with  the  plates  more  numerous 
than  usual,  as  many  as  twenty  to  twenty-five  being  present  in  some  cases. 
The  papulae  often  extend  out  on  the  rays,  in  large  examples,  as  far  as  the 
fifth  pair  of  marginal  plates ; they  cease  sooner  in  the  median  line  than  to 
either  side  of  it.  They  are  often  present  on  the  central  area  of  the  disk, 
among  the  large  primary  spines.  The  actinal  and  adambulacral  spines  on 
the  largest  specimens  are  more  numerous  and  longer  than  Sladen’s  descrip- 
tions indicate,  but  the  half-grown  specimens  agree  well  with  his  examples, 
in  most  respects. 

“ The  pectinate  pedicellarise  described  by  Sladen  as  characteristic  of  P. 
armatus  are  commonly  lacking  entirely  on  our  specimens,  or  exist  only  in 
very  small  numbers.  The  dorsal  plates  of  the  rays  are  rounded  and  ovate, 
unequal,  and  most  commonly  isolated  in  the  integument.  They  usually  bear 
only  a single,  small,  slender,  acute  spine,  rarely  two.  The  large  disk-spines 
are  variable  in  number  and  length,  but  they  are  always  restricted  to  the 
central  area  of  the  disk,  and  the  largest  are  borne  on  the  primary  plates. 
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The  large  single  spines  on  the  odd  interradial  marginal  plates  are  usually 
long,  tapered,  acute,  and  distinctly  larger  and  longer  than  those  on  the  disk. 
The  lower  marginal  plates  generally  bear,  in  large  specimens,  one  large, 
primary,  acute  spine,  and  one  or  two,  rarely  three,  secondary  ones  below  it, 
besides  several  small,  slender,  divergent,  rough  spinelets  scattered  around 
their  bases.  The  adambulacral  plates,  in  such  specimens,  generally  have 
two  or  three  long,  slender,  rough  spines  on  the  actinal  side,  besides  several 
small,  slender,  spinelets,  on  the  actinal  margin ; the  angular  and  salient 
inner  margin  usually  bears  about  seven  slender  spines  in  a Y-shaped  group. 

“ I have  seen  a few  regular  four-rayed  specimens,  and  also  one  peculiar 
monstrosity,  in  which  a small  supplementary  ray  buds  out  from  the  side  of 
the  regular  ray,  near  the  base.  This  species  occurred  at  many  stations  in 
721  to  2021  fathoms.” 

Wood-Mason  and  Alcock  mention  this  species  under  Sladen’s  name 
from  the  dredgings  of  the  “ Investigator,”  and  adds  [’91,  p.  428],  “ One 
specimen  from  station  111,  1664  fathoms.  Colour  in  fresh  state  uniform 
salmon-red.”  Alcock  [’93,  p.  75]  again  refers  to  it  as  follows : “ Bay  of 

Bengal,  on  a bottom  of  Globigerina- ooze,  in  1664  fathoms.  Colour  uniform 
salmon-red.” 

In  his  paper  of  1895  Yeerill  makes  some  further  remarks  on  this 
species  as  follows  [’95,  p.  129]  : 

“ Bathymetrical  range,  721-2021  fathoms.  Most  common  in  1200  to  1600 
fathoms.  It  was  taken  at  60  stations,  between  N.  lat.  42°  47'  and  35°  10',  by 
the  U.  S.  Fish  Commission.  Off  the  coast  of  Portugal  (t.  Sladen). 

“ The  genus  Parctr chaster  Sladen  (1889)  is  synonymous  with  Bentho- 
pecten  (1884).  This  is  a strictly  deap-sea  genus,  none  of  the  species 
occurring  in  less  than  400  fathoms.  It  is  found  in  all  the  oceans.  The 
following  additional  species  were  described  by  Mr.  Sladen  : — 


B.  spinosissimus  (Sl.)  Y.,  Atlantic 425  fath. 

B.  simplex  (Perrier)  Y.,  Caribbean 1323  „ 

B.  antarcticus  (Sl.)  Y.,  Southern  Ocean  1675  ,, 

B.  pedici/er  (Sl.)  Y.,  „ „ 1600-1900  „ 

B.  semisquamatus  (Sl.)  Y.,  Pacific  565-1875  „ 
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“All  tlie  above  species  are  closely  related.  Mr.  Sladen  also  described 
a single  young  specimen,  taken  off  Delaware  Bay  by  tlie  Challenger,  as  a 
variety  ( occidentalis ) of  B.  semisquamatus.  The  type  of  the  latter  was  from 
off  Japan. 

“ This  supposed  variety  appears  to  me  to  agree  in  all  respects  with 
many  young  specimens  of  our  B.  spinosus,  judging  from  Mr.  Sladen’s  detailed 
description.  The  two  species  are  evidently  very  closely  allied.” 

Some  further  remarks  on  this  species  are  made  by  Verrill  as  follows 
[’99,  p.  217]  : 

“ This  species  was  taken  north  of  Cape  Hatteras,  at  62  stations,  between 
N.  lat.  42°  47'  and  35°  10',  in  721  to  2021  fathoms,  by  the  U.  S.  Fish 
Commission.  Most  common  in  1200  to  1600  fathoms. 

“ It  was  also  taken  in  the  Gulf  of  Mexico,  station  2380  and  station  2381, 
in  1430  and  1330  fathoms,  and  off  Jamaica,  station  2127,  1639  fathoms.” 

Ludwig  in  his  recent  revision  of  the  Notomyota  [:10,  p.  464]  looks  upon 
B.  spinosus , B.  armatus  and  B.  semisquamatus  as  distinct  species.  Further, 
lie  regards  B.  armatus  as  identical  with  Archaster  simplex  Perrier  (=  B. 
simplex).  According  to  him  B.  spinosus  and  B.  simplex  occur  in  the  Atlantic, 
and  B.  semisquamatus  in  the  Indian  Ocean  and  the  West  Pacific.  He  says 
[:10,  p.  464],  “ Pararchaster  armatus  Sladen  1889  felilt  in  dieser  Liste  und 
in  der  folgenden  Bestimmungstabelle,  weil  ich  den  friiher  aufgestellten  Arch- 
aster simplex  Perrier  1881  fur  die  Jugendform  der  von  Sladen  als 
Pararchaster  armatus  bezeichneten  Art  lialte.”  Again  a little  further  on 
[p.  466]  he  says,  “ Mit  Verrill  stimme  ich  darin  uberein,  dass  Sladens 
semisquamatus  var.  occidentalis  identiscli  ist  mit  Verrills  spinosus.  Dagegen 
scheint  mir  armatus  Sladen  in  Gegensatz  zu  Verrills  Ansiclit  nicht  mit 
spinosus  vereinigt  iwerden  zu  konneii ; armatus  muss  aber  seinen  Namen 
zugunsten  von  Perriers  simplex 0 einbiissen,  da  simplex  der  altere  Name  fur 

D Perrier’s  full  description  of  A.  simplex  runs  as  follows  [’84,  p,  264] : 

“ No.  40. — Profondeur,  1,323  brasses. — 'Lat.  N.,  23°  26f. — Long.  O.,  84°  02'  (1  exemplaire). 

“Point  de  plaques  ventrales.'entre  les  plaques  marginales  ventrales  et  les  pieces  dentaires. — 
Une  plaque  marginale  impaire  dans  l’angle  des  bras  supportant  les  pieces  dentaires  qui  sont 
arrondies  au  sommet. — Quatorze  plaques  marginales  plus  longues  que  larges,  legerement  convenes 
sur  le  bord  externe,  de  maniere  a faire  paraitre  le  bord  des  bras  un  peu  festonne.  Ces  plaques 
supportent  directement  les  plaques  ambulacraires  qui  sont  plus  petites,  polygonales,  sailLantes 
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eine  Form  ist,  die  ich  glaube  mit  Sicherheit  als  eine  Jngehdform  you 
armatus  ansprechen  zu  konnen.  B.  antarcticus  ist  offenbar  dem  semisquamatus 
nahe  verwandt.  Auch  acanthonotus  naliert  sicli  dem  semisquamatus  mid  wird 
vielleicht  einmal  damit  vereinigt  werden  miissen,  was  aber  bei  dem 
derzeitgen  Stande  unserer  Kenntnisse  eine  offene  Frage  bleibt.” 

Farran  reports  B.  armatus  (Sladen)  from  the  west  coast  of  Ireland 
and  makes  the  following  remarks  [:13,  p.  2]  : 

“ Helga. 

« S.  R.  944—17  y ’10.  51°  22'  N.,  12°  41'  W.,  soundings  982  fms.,  ooze. 
Trawl. — Thirty. 

“ This  species  is  now  added  to  the  British  and  Irish  deep-water  fauna. 
It  was  originally  described  by  Sladen  in  1889,  under  the  name  Parar chaster 
armatus , from  Challenger  specimens  taken  off  Nova  Scotia  and  New  Jersey 
and  off  the  coast  of  Portugal.  In  the  Irish  specimens  there  are  usually  2-3 
subequal  spinules  on  each  plate  in  the  papular  area  at  the  base  of  the  arms, 
but  towards  the  extremity  of  the  arms  there  is  rarely  more  than  one. 
Sladen  describes  and  figures  these  spinules  as  single  or  rarely  in  groups  of 
two  or  three,  but  an  examination  of  the  Challenger  specimens  showed  that 
the  arrangement  in  groups  of  2-4  was  frequent.  In  the  largest  Irish 
specimen  R=ca.  60  mm.  (tips  of  arms  broken),  and  In  the  smallest  11  = 11 
mm.,  the  average  value  of  It  being  about  35  min.  Authorities  differ  as  to 
the  synonymy  of  this  species.  Veerill  (1895)  regards  it  as  a synonym  of 
Benthopecten  spinosus  described  by  him  in  1884.  Ludwig,  in  a recent  revision 
of  the  species  and  genera  belonging  to  the  order  Notomyota  (1910),  holds 

dans  le  sillon  ambulacraire.  Quelques  petites  epines  et  line  beaucoup  plus  grande,  fine  et  pointue, 
situees  tout  a fait  sur  le  bord  de  chacune  des  plaques  marginales  ventrales. — Plaques  adambula- 
craires  portant  sur  leur  bord  4 ou  5 piquants  divergents  et  un  autre  tres  grand  a leur  centre. 
Tubes  ambulacraires  termines  par  une  ventouse  bien  distincte. 

“ Quatorze  plaques  marginales  dorsales,  plus  longues  que  larges,  de  forme  presque  ovale,  plus 
une  impaire  tiiangulaire,  portant  chacune  un  long  piquant  pointu  au  sommet  de  Tangle  inter- 
brachial. 

“ Piquant  de  la  plaque  impaire  ayant  une  longueur  au  moins  double  de  celles  des  autres 
Une  autre  epine  pres  de  l’anus. — Plaque  du  disque  petites,  tres  peu  apparentes. — Dos  presentant 
de  nombreuses  petites  epines,  espaces,  sans  plaques  calcaires  apparentes.  Plaque  madreporique 
petite,  arrondie,  a surface  irregulierement  vermiculee,  presque  au  contact  de  la  plaque  impaire. 

“E  = 35  mm;  Pv  = 18  mm;  r=3  mm;  R=3  r;  d=4  mm.” 
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that  Benthopecten  spinosus  is  distinct,  but  that  Sladen’s  Pararchcister  armatus 
is  the  same  as  Archaster  simplex  described  by  Perrier  in  1881,  and  should 
consequently  be  known  as  Benthopecten  simplex.  According  to  Sladen,  however, 
Perrier’s  figure  ‘ is  altogether  unlike  the  smallest  example  of  P.  armatus  in 
character  of  armature  botli  of  adambulacral  and  infero-marginal  plates.’  Under 
these  circumstances  it  seems  best,  provisionally,  to  retain  Sladen’s  name. 

“ It  may  be  noted,  however,  that  the  elongated  disc  spines  which  are 
so  noticeable  in  B.  spinosus  are  not  to  be  found  in  any  of  the  Irish  speci- 
mens of  B.  armatus.  In  the  largest  Irish  specimen  (R=ca.  60  mm.)  the 
largest  disc  spine  measures  only  1.5  mm.,  while  in  a specimen  of  B.  spinosus 
in  the  British  Museum  (R  = 95  mm.)  the  disc  spines  are  as  much  as  7 mm. 
long,  and  in  a smaller  specimen  (R  = 50mm.)  they  measure  2.5  mm.  The 
large  interbrachial  spines  in  the  latter  specimen  measure  only  6 mm.,  whereas 
in  Irish  specimens  of  R = 40  mm.  they  reach  a length  of  8 mm.  It  was 
only  in  the  largest  Irish  specimen  (R  = ca.  60  mm.)  that  the  comb-shaped 
pedicellarise  could  be  found.” 

Cheir aster  oxy acanthus  (Sladen). 

This  species  is  not  represented  in  any  of  the  collections  studied  by 
me.  The  following  is  the  original  description  of  Sladen  [’89.  p.  38]  : 

“ Pontaster  oxyacanthus , n.  sp.  (PI.  IX.  figs.  1 and  2 ; PI.  XII.  figs.  7 
and  8). 

“Rays  five.  R=73mm. ; r=llmm.  R>6.5  r.  Breadth  of  a ray  near 
the  base,  11  mm. 

“ Rays  elongate,  tapering  continuously  from  the  base  to  the  extremity, 
the  outer  part  narrow  and  attenuate,  and  of  great  flexibility,  the  outer  part 
in  the  specimen  under  notice  curled  round  with  an  abactinal  recurvature. 
Interbrachial  arcs  well-rounded.  Abactinal  surface  plane.  Actinal  surface 
subplane.  Lateral  walls  of  the  rays  comparatively  high  and  vertical. 

“ The  general  paxillae  of  the  abactinal  surface  are  comparatively  small 
and  simple,  closely  placed  on  the  disk  and  inner  part  of  the  rays,  but 
diminish  greatly  in  size  as  they  proceed  outward,  and  are  more  widely 
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spaced  on  the  outer  half  of  the  raj.  The  crown  consists  of  four  to  seven 
short,  delicate,  tapering  spinelets,  which  radiate  outward  nearly  horizontally, 
and  appear  to  proceed  almost  from  the  centre  of  the  tabulum.  A few  have 
a small  central  spinelet,  more  elongate  and  robust  than  the  surrounding 
series.  Upon  the  disk  and  at  the  extreme  base  of  the  rays  a number  of 
larger  and  specially-armed  paxillae  are  distributed  amongst  the  general  paxillse 
above  described.  Each  of  these  bears  an  elongate  conical,  tapering,  robust, 
vertical  spinelet,  surrounded  at  the  base  by  a ruff-like  collarette  of  twenty  or 
more  minute  ciliary  tliornlets.  The  central  spine  is  powerful,  and  may 
measure  2 to  3 mm.,  but  the  length  decreases  as  the  paxillae  recede  from 
the  centre  of  the  disk.  The  disposition  of  these  armed  paxillee  is  somewhat 
irregular ; they  are,  however,  confined  to  a median  radial  area,  and  two  or 
perhaps  three  irregularly  defined  longitudinal  lines  may  be  distinguished ; 
their  presence  amongst  the  small  and  comparatively  inconspicuous  general 
paxillse  of  the  abactinal  surface  forms  a striking  feature  in  the  species. 

“ The  supero-marginal  plates,  thirty-eight  in  number  from  the  inter- 
radial  line  to  the  extremity,  form  a well-defined  though  rather  narrow  border 
to  the  rays.  The  breadth,  height,  and  length  are  about  subequal,  the  last 
dimension  being  slightly  in  excess,  and  the  plates  are  slightly  convex  and 
subtubercular  abactinally.  Each  plate  bears  a robust  conical,  tapering  spine, 
about  4 mm.  in  length  midway  along  the  ray,  directed  perpendicularly  to 
the  abactinal  plane  of  the  ray.  These  spines  diminish  a trifle  in  length  as 
they  approach  the  base  of  the  ray,  but  increase  in  robustness ; whilst 
they  decrease  both  in  length  and  robustness  on  the  outer  part  of  the  ray. 
On  the  outer  side  of  this  spine  is  usually  a smaller  and  more  delicate 
spinelet  directed  outward  at  an  angle  of  about  45°,  and  occasionally  two  may 
be  present,  and  sometimes  they  are  little  more  than  elongate  miliary 
spinelets.  The  rest  of  the  plate  is  covered  with  numerous  very  short, 
delicate,  pointed  miliary  thornlets. 

“ The  infero-marginal  plates  alternate  with  the  superior  series,  and  their 
dimensions  are  subequal.  Each  plate  bears  three  robust,  conical  tapering, 
pointed  spines,  similar  to  those  on  the  supero-marginal  plates.  These  spines 
form  a series  along  the  median  transverse  line  of  the  plate ; the  outermost 
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or  lateral  spine  is  the  longest,  and  slightly  greater  than  the  supero-marginal 
spine  ; the  innermost  spine  of  the  three  is  the  smallest,  and  is  about  half 
the  length  of  the  lateral  one.  The  longest  lateral  spine  is  the  third  or 
fourth  from  the  interradial  line,  and  measures  about  5 mm.,  and  the  succeed- 
ing ones  decrease  slightly  in  length  as  they  proceed  outward.  The  rest  of 
the  plate  bears  a few  widely  spaced,  small,  miliary  tliornlets,  some  of  which 
at  the  base  of  the  large  spines  are  more  elongate  than  the  others.  There  is 
a naked  suture-line  between  each  plate. 

“ The  adambulacral  plates  are  slightly  longer  than  broad,  and  with  only 
a slightly  convex  margin  towards  the  furrow.  Their  armature  consists  of: — ■ 
(1.)  A furrow  series  of  six  short,  father  thick,  cylindrical,  obtusely  pointed 
spinelets,  the  inner  pair  slightly  longer,  and  the  outer  one  at  each  extremity 
very  much  smaller,  than  the  rest ; their  posture  resembles  that  of  the  fingers 
of  a hand  held  slightly  concave.  (2.)  On  the  actinal  surface  of  the  plate 
are  two  robust,  slightly  tapering  but  obtusely  pointed  spinelets,  one  behind 
the  other  in  the  transverse  median  line.  The  innermost  stands  close  behind 
the  marginal  series,  the  outermost  is  slightly  larger  and  is  subequal  in  size 
to  the  innermost  of  the  three  spines  on  the  infero-marginal  plate.  Two  or 
three  minute  miliary  spinelets  may  be  present  on  the  outer  margin  of  the 
plate,  but  the  rest  of  the  plate  has  a naked  appearance,  and  is  only  covered 
with  membrane. 

“ The  moutli-plates  are  powerful  and  slightly  convex ; each  plate  of  the 
united  pair  bears  on  its  free  margin  six  mouth-spines,  the  innermost  being 
the  longest,  most  robust,  and  slightly  compressed ; the  others  decrease  as 
they  recede  from  the  mouth  and  become  very  short.  On  the  actinal  surface 
of  each  plate  are  three  robust,  tapering,  secondary  mouth-spines,  two  placed 
so  that  a line  joining  them  would  run  parallel  to  the  median  suture,  and 
this  line  is  continued  on  the  outer  part  of  the  plate  by  one  or  two  smaller 
spinelets.  The  third  large  spinelet  is  placed  opposite  the  interspace  between 
the  two  large  spinelets  above  mentioned,  midway  between  them  and  the- 
outermost  of  the  marginal  mouth-spines. 

“ The  actinal  interradial  areas  are  very  small,  not  more  than  eight  to- 
ten  intermediate  plates  being  present  in  each.  The  two  innermost  may  bear 
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a small  central  conical  spinelet  surrounded  by  a few  minute  miliary  tliornlets 
only.  There  are  three  complex  pedicellarian  apparatus  in  each  area,  situated 
in  the  lateral  sutures  which  separate  the  two  innermost  intermediate  or 
ventral  plates;  these  organs  consist  of  an  oval  cavity  equally  scooped  out  of 
the  margins  of  the  two  adjacent  plates,  each  margin  beset  with  about  five 
short,  compressed,  pointed  ‘ dog-tooth  ’ shaped  spinelets,  directed  over  the 
cavity,  and  frequently  turned  upwards  into  the  same.  The  major  axis  of  the 
cavity  measures  about  1 mm.  There  are  also  structures  which  I take  to  be 
very  minute  pedicellarise  present  on  a number  of  the  adambulacral  plates, 
appearing  to  protrude  through  the  membrane,  usually  on  the  outer  part 
of  the  adoral  margin. 

“ The  anal  aperture  is  subcentral  and  distinct,  its  margin  being  sur- 
rounded by  a close  circlet  of  small  spinelets  longer  than  the  small  spinula- 
tion  of  the  paxillse.  At  a little  distance  from  the  aperture  is  a circlet  of 
the  large  armed  paxillae,  standing  more  or  less  Regularly  in  the  radial  and 
interradial  lines. 

“ The  papulae,  though  confined  to  the  base  of  each  ray,  occupy  a much 
greater  area  than  in  the  other  members  of  the  genus,  and  are  probably  not 
comprised  in  a specially  constituted  papularium.  They  are  small  and  widely 
spaced,  more  than  fifty  may  be  counted  in  each  area,  and  isolated  ones 
extend  as  far  as  the  fourth  marginal  plate. 

“ The  madreporiform  body,  which  is  small,  circular,  and  convex,  is 
situated  close  to  the  marginal  plates,  and  its  surface  is  striated  with  rather 
fine  convoluted  furrows.  One  of  the  large  powerfully  spined  paxilke  stands 
on  its  adcentral  side. 

“ Colour  in  alcohol,  a bleached  ashy  white. 

“ Locality . — Station  232.  South  of  Yeddo  (Japan).  May  12,  1875.  Lat. 
o5  IT  0"  N.,  long.  139°  28'  0"  E.  Depth  345  fathoms.  Green  mud. 
Bottom  temperature  41°.  1 Fahr. ; surface  temperature  64°.2  Falir. 

“ Remarks. — This  is,  perhaps,  the  handsomest  species  in  the  genus,  at 
any  rate  the  most  striking,  and  is  at  the  same  time  remarkably  well 
characterised.  Without  referring  to  minor  points  of  difference,  it  will  suffice 
to  say  that  the  form  is  at  once  distinguished  from  all  others  by  the  group 
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of  large  conical  spines  on  the  abactinal  area  of  the  disk,  and  by  the  presence 
of  more  than  one  large  spine  arranged  in  transverse  series  on  the  infero- 
marginal  plates.  Even  without  these  striking  features,  Pontaster  oxyacanthus 
would  be  well  marked.” 

Ludwig  [:  03,  p.  18]  gives  a synoptical  key  of  the  Cheiraster  species 
known  down  to  the  date  of  his  writing,  in  which  this  species  is  also 
included. 

Ludwig  [:10]  has  lately  referred  this  species  to  the  genus  Luidiaster  as 
defined  by  him,  and  he  further  thinks  that  Archaster  daicsoni  Verrill  ’80 
(=  Acantharchaster  daicsoni  Ver.)  and  Cheiraster  horridus  Eisher  :06  are 
different  names  for  the  same  species,  that  therefore,  according  to  the  law  of 
priority,  L.  daicsoni  should  be  the  correct  name.  Eisher  [:11,  p.  127] 
however,  is  of  the  opinion  that  both  horridus  and  oxyacanthus  are  distinct 
from  daicsoni. 

The  genus  I/uidiaster  is  characterised  as  follows  [Ludwig  :10,  p.  451]  : 

“ Diagnose-:  Cheirasteridce  mit  flaclien,  in  ilirem  distalen  Teile  zwei- 

lappig  umgrenzten  Papularien  ; die  Pedicellarien  sind  kammformig  und  stehen, 
falls  sie  niclit  ganz  felilen,  auf  den  Ventrolateralplatten  oder  aucli  auf 
anderen  Platten,  stets  uber  je  zwei  Platten ; die  Paxillen  tragen  eine  grossere 
Zahl  von  Stachelchen,  die  ein  liaufig  verlangertes  Zentralstachelchen  umstellen; 
die  Adambulacralplatten  besitzen  zwei  oder  mehr  subambulacrale  Stacheln. 

“ Die  Paxillen  liaben  bald  einen  ganz  niedrigen,  bald  einen  erhohten 
Schaft,  der  sicli  aber  dann  von  der  Basis  des  Paxillus  nicht  scliarf  absetzt. 
Das  Zentralstachelchen  der  Paxillenkrone  ist  besonders  lang  auf  den  grosseren 
Paxillen  des  L.  daicsoni.  Die  unteren  Bandplatten  besitzen  bei  L.  hirsutus , 
(jerlachei  und  vincenti  nur  einen,  bei  teres  zwei,  bei  daicsoni  mehrere  Stacheln. 
Die  Ventrolateralstaclielchen  sind  bald  von  gleicher,  bald  von  ungleicher 
Grosse.  Die  Pedicellarien  konnen  bei  jungen  Tieren  nocli  ganz  felilen,  z. 
B.  bei  L.  hirsutus  und  daicsoni , oder  sind  bei  den  jungen  Tieren  weniger 
zahlreich,  z.  B.  bei  L.  teres , und  sind  auch  bei  erwaclisenen  oft  selir 
unbestandig,  z.  B.  bei  L.  hirsutus  A 
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Cheiraster  yodomiensis,  n.  sp. 

(PL  I,  figs.  1—7.) 

I have  only  one  dried  specimen  of  this  new  species,  which 
however  is  in  excellent  condition.  The  measurements  are  as 
follows  : 


r 

R 

R:  r 

MS 

23  mm. 

170  mm. 

7.4 
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The  disk  is  comparatively  large,  considering  the  slenderness 
of  the  arms  ; the  interbrachial  angle  is  very  nearly  a right  angle. 
The  actinal  side  is  plane,  and  the  long  spines  of  the  adambulacral 
and  inferomarginal  plates  are  very  conspicuous.  The  abactinal 
side  of  the  arms  is  for  the  most  part  perfectly  plane,  but  that  of 
the  disk  and  the  basal  parts  of  the  arms  is  slightly  concave  in 
the  dried  specimen,  and  must  have  been  somewhat  inflated  in  life. 
There  is  also,  in  my  specimen,  a circular  depressed  area  of  an 
orange  red  colour  in  the  centre  of  the  disk,  in  which  the  anus  is 
situated.  The  paxillae  with  large  central  spines  extend  into  the 
arms  about  as  far  as  the  fifth  or  sixth  superomarginals,  beyond 
which  the  spines  are  considerably  smaller  and  form  small  groups 
of  two  or  three  arranged  in  a row  on  either  side  of  the  arm.  The 
spines  near  the  outskirts  of  the  spinous  area  are  also  smaller  than 
those  nearer  the  centre.  The  spines  of  the  marginals  are  very 
long  and  conspicuous. 

Superomarginals. — The  first  supermarginal  is  nearly  twice  as 
high  as  bread,  and  is  more  prominent  than  the  others,  on  the 
abactinal  side.  It  carries  a single  long,  slender,  conical,  pointed 
spine  which  may  be  as  long  as  14  mm.,  and  one  or  two  very 
much  smaller  spines  near  the  base  of  the  former,  usually  on  the 
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outer  side.  In  one  interradius,  one  of  the  first  superomarginals 
carries  two  spines  of  nearly  equal  size  and  much  smaller  than 
the  principal  spine  of  its  fellow.  The  first  superomarginal  presents 
a wart-like  form  on  the  abactinal  side,  and  a bluntly  keeled  ridge 
on  the  outside  which  is  covered  with  small  rough  conical  granula- 
tions. The  remaining  superomarginals  each  carry  a large 
conical  spine,  exactly  similar  to  that  of  the  first  superomarginal 
and  hardly  smaller  as  far  as  about  the  middle  of  the  arms,  but 
gradually  decreasing  in  size  from  thence  towards  the  tip.  Some 
of  the  plates  may  carry  in  addition  one  or  two,  or  exceptionally 
three,  smaller  spines.  There  is  besides  a more  or  less  complete 
circle  of  very  small  spines  around  the  base  of  the  principal 
spine,  to  which  the  accessory  spines  usually  belong.  Each 
superomarginal  presents,  like  the  first  plate,  a wart-like  form 
on  the  abactinal  side,  and  is  separated  from  the  next  one 
by  a more  or  less  soft  tissue,  when  seen  from  the  outside. 
The  number  of  superomarginals  is  43  for  one  of  the  complete 
arms.  The  superomarginals  as  a series  are  more  elevated  than 
the  paxillar  area  and  form  a conspicuous  rim  on  the  abactinal 
side. 

Infer omarginals — Only  the  first  inferomarginals  are  coincident 
with  the  superomarginals,  all  the  rest  are  alternate,  and  from  the 
second  or  third  plate  on  they  are  directly  contiguous  to  the 
adambulacral  plates  to  which  they  are  closely  applied.  Each  plate 
carries  a transverse  series  of  three  or  four  large  spines,  of  which 
the  one  nearest  the  abactnial  side  is  largest,  being  only  slightly 
smaller  than  the  principal  spines  of  the  superomarginals,  and  the 
one  at  the  opposite  end  is  the  smallest.  The  modal  number  of 
spines  for  the  inferomarginals  is  three.  There  is  a more  or  less 
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complete  enclosure  of  very  small  spines  around  the  base  of  the 
principal  spines,  which  is  more  distinct  on  the  arms  but  much 
less  so  or  atrophied  in  the  interbrachial  angles  of  the  disk. 
There  are  besides  some  very  small  spines  either  forming  a series 
near  the  margin  of  the  plate  or  more  irregularly  scattered  on  its 
surface.  Once  in  a while,  some  of  the  spines  near  the  margin 
are  better  developed  than  usual  and  together  with  the  similarly 
developed  spines  of  the  next  plate  form  what  have  been  called 
“ pectinate  pedicellariae,”  which  are  characteristic  of  this  genus,  and 
appear  to  have  been  described  so  far  only  from  the  ventrolateral 
plates.  These  structures  will  be  mentioned  again  later.  The 
lateral  margin  of  the  arms  is  formed  more  by  the  inferomarginals 
than  by  the  superior  series. 

Aclambulacrals.— The  adambulacral  plates  (PI.  I,  fig.  4)  are 
nearly  twice  as  broad  as  long  and  present  each  a wedge-shaped 
surface  towards  the  furrow.  At  the  base  of  the  arms  there  are 
two  adambulacral  plates  to  each  inferomarginal,  but  further  out 
the  adambulacrals  become  relatively  more  numerous,  although  the 
ratio  of  the  two  may  not  become  as  great  as  three  to  one.  Each 
adambulacral  plate  bears  at  the  furrow  margin  a series  of  two  to 
three,  very  lightly  curved  spines,  which  may  be  as  long  as 
3.5  mm.  at  the  central  end  of  the  furrow.  The  modal  number  of 
these  furrow  spines  is  two,  but  three  is  not  very  rare.  On  the 
actinal  surface  of  the  plate  there  are  2-4  large  spines,  forming  a 
single  row  at  right  angles  to  the  furrow  and  making  a single 
transverse  series  with  the  inferomarginal  spines,  where  the  two 
sorts  of  plates  happen  to  coincide.  These  spines  may  be  as  long 
as  7 or  8 mm.,  and  unlike  those  of  the  marginals  are  always 
rounded  or  truncated  at  the  end.  These  actinal  spines  of  the 
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adambulacral  plates  are  mostly  two  in  number,  occasionally  three 
and  very  rarely  four.  In  the  last  case  the  spines  are  of  subequal 
size  and  much  smaller  than  when  there  are  less.  There  are  in 
addition  some  exceedingly  small  spines  on  the  actinal  surface  of 
the  adambulacral  plates. 

Mouth-plates. — The  mouth-plates  (PI.  I,  fig.  3)  are  compara- 
tively large  and  are  similar  in  general  form  to  the  adambulacral 
plates,  the  two  plates  of  a pair  together  forming  a trapezoid  with 
the  base  turned  towards  the  mouth  and  separated  from  each 
other  by  a space  covered  over  with  a membrane.  Each  plate  has 
the  form  of  a nearly  right-angled  triangle  with  the  right  angle 
apposed  to  that  of  its  fellow  plate.  On  the  side  turned  towards 
the  mouth  there  is  a seires  of  4-6  spines,  gradually  decreasing  in 
size  towards  the  first  adambulacral  plate ; on  the  actinal  surface 
of  the  plate  there  is  a more  or  less  regular  series  of  some  five  or 
six  spines  similar  to  the  large  spines  of  the  adambulacral  plates 
and  gradually  becoming  smaller  away  from  the  mouth. 

Ventrolaterals. — The  ventrolateral  plates  (PI,  I,  fig,  5,  6)  are 
confined  to  the  disk,  and  there  are  only  about  a dozen  plates  in 
each  interradius,  forming  two  arc- shaped  series  between  the  in- 
feromarginals  and  the  adambulacral  plates.  The  inner  series  i.e. 
the  one  nearer  the  centre  of  the  disk,  consists  of  some  nine  plates, 
of  which  the  two  on  either  side  of  the  interradial  line  are  larger 
than  the  others  and  bear  each  one  or  two  long  spines  similar  to 
those  of  the  inferomarginals  but  smaller.  The  next  pair  of  plates 
are  also  tolerably  large  and  bear  each  a similar  spine ; the 
remaining  plates  of  the  inner  series  are  small  and  bear  a number 
of  exceedingly  small  spines  without  any  regular  arrangement ; 
these  small  spines  being  also  found  sometimes  on  the  larger 
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plates.  The  outer  series  of  ventrolaterals  consists  of  two  or  three 
very  small  plates  confined  to  the  inner  side  of  the  first  infero- 
marginals ; they  may  bear  a few  exceedingly  small  spines.  The 
pectinate  pedicellariae  which  are  characteristic  of  this  genus  are 
found  between  the  first  and  second  plates  of  the  inner  series  of 
ventrolaterals,  either  one  on  either  side  or  only  one  in  an  inter- 
radius. Each  pedicellaria  consists  of  4-6,  somewhat  flattened,  slight- 
ly curved  spines,  about  a millimeter  in  length,  situated  on  the 
margin  of  the  first  ventrolateral  turned  towards  the  second  ventro- 
lateral plate,  and  about  as  many  spines  on  the  latter  projecting 
against  the  spines  of  the  first  plate,  the  spines  of  the  two  plates 
alternating  with  one  another.  Without  seeing  a live  specimen  it 
is  hard  to  say  how  these  spines  act  during  life,  but  the  propriety 
of  applying  the  name  of  pedicellaria  to  them  appears  to  me  open 
to  doubt.  In  all  the  Phanerozonia  I have  examined,  the  pedicel- 
laria is  accompanied  by  a small  hole  in  the  plate,  which  gives 
exit  to  the  muscle  fibres  from  the  subjacent  tissue  to  the  base  of 
the  pedicellaria -valves  ; so  that  even  after  the  pedicellariae  have  been 
abraded,  their  presence  can  be  detected  by  means  of  the  small 
holes  left  in  their  places.  Moreover  the  valves  of  a pedicellaria 
always  belong  in  other  forms  to  the  same  plate.  Now  in  the  case 
of  the  pectinate  pedicellariae  of  Cheiraster  these  two  characteristics 
do  not  apply,  the  constituent  spines  belong  to  different  plates  and 
they  do  not  leave  any  hole  after  them,  showing  that  the  muscle 
fibres,  which  are  no  doubt  present  around  the  bases  of  the  spines, 
must  be  merely  superficial  and  do  not  pass  out  from  the  deeper 
layer,  as  in  the  typical  pedicellariae.  As  mentioned  above  these 
pectinate  pedicellariae  are  also  present  sometimes  on  the  infero- 
marginals,  and  in  such  a case  the  plates  may  be  so  far  apart 
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from  each  other  that  the  comparatively  short  spines  of  the  two 
adjacent  plates  do  not  come  together  at  all.  The  exact  function 
of  these  pectinate  pedicellariao  has  yet  to  be  determined  by 
observations  on  living  specimens. 

Paxillce. — The  paxillac  are  comparatively  small  and  those  with 
a large  central  spine  are  confined  to  the  disk  and  the  basal  parts 
of  the  arms.  There  are  also  more  or  less  irregular  series  of 
paxillse  bearing  small  spines  on  either  side  of  the  arms  at  a 
short  distance  from  the  superomarginals,  each  member  of  the 
series  being  separated  from  the  next  by  four  or  five  paxillse 
without  the  large  spine.  These  latter  (PI.  I,  fig.  7)  are  in  general 
more  or  less  roundish  in  shape,  except  where  the  papular  pores 
are  comparatively  numerous,  when  the  plates  tend  to  assume  more 
or  less  a stellate  form.  The  tabulum  is  very  low,  with  a simply 
rounded  summit  covered  with  some  six  to  ten  exceedingly  small 
granuliform  spines  without  any  distinction  into  centrals  and 
peripherals.  In  the  paxillse  with  a central  large  spine  the  top  of 
the  tabulum  is  more  or  less  elevated  and  nearly  hemispherical ; 
the  central  spine  is  sharply  pointed  and  in  the  disk  may  be  as 
long  as  7 mm.,  but  only  2 mm.  or  so  at  the  outskirts  of  the 
spinous  area.  The  central  spine  is  surrounded  by  a circlet  of  very 
small  spines,  placed  at  a short  distance  from  its  base.  The 
papular  pores  are  absent  from  the  immediate  vicinity  of  the  anus, 
but  are  quite  numerous  elsewhere  in  the  spinous  area.  An 
irregular  series  of  these  pores  also  extends  along  either  side  of  the 
arms  close  to  the  superomarginals,  about  three-fourths  the  length 
of  the  entire  arm. 

Structures  similar  to  the  pectinate  pedicellariae  of  the  ventro- 
lateral and  inferomarginal  plates  are  also  found  on  the  abactinal 
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surface.  They  are  smaller  in  size,  and  are  usually  formed  by 
spines  belonging  to  three  paxilloe,  there  being  three  or  four  spines 
to  each  paxilla.  They  may  also  be  formed  by  spines  belonging 
to  only  two  paxillae. 

Madreporite. — The  madreporite  is  fairly  large,  rounded  poly- 
gonal in  outline,  elevated  above  the  general  surface  of  the 
abactinal  side,  close  to  the  margin  of  the  disk ; the  grooves  are 
mostly  radiating. 

Locality. — My  specimen  is  from  Yodomi,  off  Misaki,  from  a 
depth  of  160  m.  The  colour  of  the  dried  specimen  is  brownish 
yellow  all  over,  except  the  central  perianal  area  which  is  orange 

red. 

A single  dried  specimen  in  S.C. 

This  species  is  closely  related  to  Ch.  oxyacanthus  (Sladen), 
but  is  distinguished  from  it  by  several  characters. 

Dr.  W.  K.  Fisher  points  out  to  me  that  this  species  perhaps 
belongs  to  Luidiaster , in  which  special  dorsal  muscles  are  attached 
to  either  one  or  two  of  the  proximal  ambulacral  plates  by  a 
distinct  tendon,  while  in  Cheirasier  they  are  not.  This  and  the 
allied  genera  have  recently  been  subjected  to  revision  by  Ludwig 
[:  10],  and  according  to  his  synoptical  key  the  present  species 
appears  to  fall  in  well  with  the  genus  Luidiaster  as  defined  by 
him.  Although  owing  to  the  dried  condition  of  my  only  specimen 
I am  not  able  to  settle  the  anatomical  characteristic  mentioned 
by  Fisher,  there  is  no  doubt  that  the  present  species  stands  close 
to  Ch.  oxyacanthus ; and  as  the  latter  is  referred  to  Luidiaster  by 
Ludwig  yodomiensis  may  perhaps  also  be  included  in  that  genus. 
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PORCELLANAS  TERID2E. 

Ctenodicus  crispatus  (Retzius). 

(Pl.  YD,  figs.  113-119 ; PL  YHI,  figs.  120-126). 

This  species  appears  to  have  been  first  figured  by  Linck  in  1733  under 
the  name  of  Astropeden  corniculatus,  and  was  then  described  by  Retzius  in 
1805  as  Asterias  crispata.  Perrier  also  gives  references  to  Sabine  [’24]  and 
Dewurst,  the  former  figuring  it  under  the  name  of  Asterias  polaris,  the  latter 
referring  to  it  as  Asterias  aurantiaca.  Gray  in  his  paper  of  1840  [p.  180] 
includes  two  species  in  the  first  section  of  his  genus  Astropeden,  viz. 
Astropeden  corniculatus  and  Astr.  polaris , both  now  considered  as  synonyms 
of  the  present  species.  The  passages  relating  to  the  species  under  review 
are  as  follows : 

“ 1.  Body  pentagonal ; rays  short. 

“ 1.  Astropeden  corniculatus , Linck.  t.  27.  & t.  36.  f.  63. 

“ Inhab. — Perhaps  a variety  of  the  next. 

“ 2.  Astropeden  polaris = Asterias  polaris.  Sabine,  Parry’s  Yoy.  223.  t.  1. 
f.  2,  3. 

“ Inhab.  North  Sea.” 

The  genus  Ctenodiscus  is  due  to  Muller  and  Troschel,  who  describe 
two  species  in  their  “ System  ” as  follows  [p.  76]  : 

“ Species  1.  Ctenodiscus  polaris  Nob. 

(References  to  Linck  with?  Sabine  and  Gray  [’40]). 

“ Der  kleine  Halbmesser  verhalt  sich  zum  grossen  wie  1:2.  Korper 
pentagonal,  die  Arme  dreieckig,  weniger  breit  am  Grunde  als  lang.  Fur- 
chenpapillen  3-4  nebeneinander  auf  jeder  Platte,  fast  gleich,  conisch,  spitz ; 
nach  aussen  davon  tragt  die  Platte  meist  noch  einen  Stachel.  Die  Baucli- 
schienen  bestehen  aus  zwei  Reihen  glatter  Schuppen,  an  den  langsten  Reihen 
sind  7 Schuppen  vorhanden.  Randplatten  12  an  jedem  Arme.  Die  unpaa- 
rige  Platte  an  der  Spitze  ist  fast  doppelt  so  lang  wie  breit,  tragt  2 Stacheln 
am  Ende  und  daliinter  noch  eine  kleinere  Erlioliung.  Sie  ist  auch  am 
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Rande  gewimpert.  Die  Madreporenplatte  liegt  in  der  Nalie  des  Randes 
und  hat  parallele  Furchen. 

“ Grosse  : 1J  Zoll. 

“ Fundort : Groenland,  mitgetheilt  durch  Prof.  Eschricht.  Im  Museum 

zu  Stockholm. 

“ Species  2.  Ctenodiscus  pygmaeus  Nob. 

“ In  alien  Punkten  dem  yorigen  gleich ; er  unterscheidet  sicli  nur  durch 
die  Zahl  der  Randplatten,  6 an  jedem  Arme,  deren  unpaarige  letzte  verhalt- 
nissmassig  weniger  lang  und  grosser  ist.  Dann  zeichnet  sich  diese  Art  durch 
eine  auf  der  Mitte  des  Ruckens  befindliclie  beutelformige  Erliebung  der 
Riickenhaut  aus,  die  ebenfalls  mit  Paxillen  besetzt  ist.  Dieser  Vorsprung 
bildet  eine  warzenartige  conische  Erliebung,  die  noch  einmal  so  lang  wie 
breit  ist.  Gescliuppte  Schienen  der  Bauchseite  befinden  sich  bloss  in  den 
Winkeln  zwischen  den  Armen,  und  enthalten  nur  zwei  Sclmppen  in  einer 
Reihe. 

“ Grosse  : 5 Linien. 

“ Fundort : Groenland,  mitgetheilt  drucli  Prof.  Eschricht.” 

In  an  appendix  to  the  same  work  (p.  129),  we  find  the  following 
addenda : 

“ Ctenodiscus  polar  is  p.  76. 

“ Hierher  als  synonym  Astericis  crispata  Retz.  Diss.  p.  17.  Das  Original- 
exemplar  von  Retzhjs  im  Museum  zu  Lund  hat  nur  vier  Arme,  die  sehr  spitz 
sind,  und  soli  aus  dem  Indischen  Ocean  sein,  was  wahrsclieinlich  ein  Irrthum 

ist. 

“ Ctenodiscus  pygmaeus  p.  76. 

“ Es  ist  wahrsclieinlich  nur  das  Junge  des  vorhergelienden.” 

This  conclusion  of  Muller  and  Troschel  has  been  endorsed  by  sub- 
sequent writers. 

The  species  is  mentioned  by  Duben  and  Koren  [,461)],  Forbes  [’521}], 
Stimpson  [’53^],  Lutken  [’5715],  and  Sars  [’50,^  ’6115]. 

Dujardin  and  Hupe  describe  it  as  follows  [’62,  p.  431]  : 

“ Ctenodisque  crepu.  Ctenodiscus  crispatus. — Lutken. 


1)  Fide  Ltjdwig. 


54 


s.  goto  : 


(References  omitted.) 

“ Espece  a cinq  bras,  dont  la  longueur  est  double  du  plus  petit  rayon  du 
disque  : ces  bras  sont  triangulaires,  un  peu  elargis  a leur  base.  Les  piquants 
du  sillon  ambulacraire,  au  nombre  de  trois  ou  quatre  sur  cliaque  plaque, 
sont  coniques,  pointus,  presque  egaux  et  reunis ; un  autre  piquant  existe 
ordinairement,  plus  en  deliors,  sur  la  meme  plaque.  Les  bandes  ventrales 
consistent  en  deux  rangees  d’ecailles  lisses,  lesquelles  sont  au  nombre  de  7 
dans  les  plus  longues  rangees.  Les  plaques  marginales  sont  au  nombre  de 
12  a cliaque  bras,  et  la  plaque  terminale  du  sommet  est  presque  deux 
fois  aussi  longue  que  large ; elle  porte  deux  piquants  a l’extremite  et  une 
petite  saillie  en  arriere ; enfin,  elle  est  ciliee  sur  son  bord.  La  plaque 
madreporique  est  situee  sui’  le  disque,  pres  du  bord ; elle  est  couverte  de 
sillons  paralleles. 

“ Coloration  jaunatre.  Dimension  : largeur  totale  40  mm. 

“ II  serait  possible  que  cette  espece  fut  la  meme  que  celle  qui  est  figure 
dans  Linck,  sous  le  nom  d 1 Astropeden  corniculatus , mais  comme  il  reste 
encore  quelques  doutes  a cet  egard,  il  vaut  mieux,  a l’exemple  de  M.  Lutken, 
l’assimiler  a l’espece  de  Retzius  (A.  crispata).  MM.  Muller  et  Troschel 
avaient  d’abord  decrit  comme  une  deuxieme  espece,  sous  le  nom  de  Ctenodiscus 
pygmceus,  un  petit  exemplaire  large  de  11  mm.,  et  n’ayant  que  six  plaques 
marginales  a cliaque  bras  ; mais  plus  tard,  dans  l’Appendice  de  leur  ouvrage 
(Syst.  der  Aster.,  p.  129),  ces  auteurs  regardent  comme  tres-vraisemblable, 
que  c’est  le  jeune  age  de  la  premiere  espece  (Ct.  polarise  Ctenod.  crispatus)T 
Lutken.” 

According  to  Ludwig  [:00]  this  species  is  again  mentioned  by  Sars- 
[’65,  p.  56]. 

In  liis  paper  of  1866,  Gray  adds  some  remarks  to  his  brief  descriptions- 
of  1840  [’66,  p.  3]  : 

“ 1.  Body  pentagonal ; rays  short.  Gray,  l.c.  Ctenodiscus,  Mull,  and 
Trosch.  Ast.  76. 

“ 1.  Astropeden  polar  is,  Gray,  Ann.  N.  H.  1840,  p.  180.  Asterias 
polaris , Sabine,  Append.  Parry’s  Voy.  233,  t.  1.  f.  2,  3.  Ctenodiscus 
polaris , Mull,  and  Trosch.  Ast.  76,  t.  5.  f.  5,  129.  Ctenodiscus  crispatusr 
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Lutken  (B.  M.).  Asterias  crispata  Betz.  Diss.  17.  Inliab.  North  Sea. 

“ Astropeden  corniculatus,  Linck,  t.  27  and  t.  36.  f.  63  ; perhaps  a variety 
of  the  former;  and  Ctenodiscus  pygmceus , Mull,  and  Trosch.  Ast.  76,  p. 
129,  is  the  young.” 

Terrill  mentions  it  from  New  England  [’66,  p.  345,  355]. 

Perrier  has  a short  remark  on  Ctenodiscus  in  his  work  on  pedicellarise 
[’69,  p.  106].  He  says,  “ On  ne  connait  encore  q’une  seule  espece  de 
Ctenodiscus , le  Ctenodiscus  ou  Anodiscus  crispatus.  La  collection  du  Museum 
en  possede  de  fort  beaux  echantillons ; nous  avons  constate  qu’ils  sont, 
comme  les  Astropeden , depourvus  de  Pedicellaires.” 

According  to  Ludwig  this  species  is  mentioned  by  Sars  [’69].  Whiteaves 
mentions  it  from  the  Gulf  of  St.  Lawrence  and  says  [’72  p.  346],  “ Cteno- 
discus crispatus , Duben  and  Koren,  was  very  abundant  in  ever}'  haul  at 
depths  greater  than  100  fathoms.”  According  to  Ludwig  it  is  also  mentioned 
by  Yerbill  [’73]  and  Whiteaves  [’74]. 

In  his  “ Be  vision  ” Perrier  makes  some  critical  remarks  on  the  syno- 
nymy of  the  species  as  follows  [’76,  p.  301] : 

“ Ctenodiscus  corniculatus. 

(Beferences  omitted.) 

“ J’avoue  ne  pas  pouvoir  partager  les  doutes  emis  par  Muller  et 
Troschel,  puis  par  Dujabdin  et  Hupe  relativement  a l’identite  entre  VAstro- 
peden  corniculatus  de  Linck  et  l’espece  dont  il  s’agit  ici.  Les  differences  qu’on 
pourrait  signaler  entre  la  figure  de  Linck  et  V Asterias  crispata  de  Betzius 
sont  tout  a fait  de  l’ordre  de  celles  que  comporte  la  representation  d’un 
animal  incompletement  etudie  et  dessine  apres  dessication.  Cependant  la 
forme  generale  de  l’animal,  l’ornamentation  de  son  disque,  ses  grandes 
plaques  marginales,  ses  pieces  maxillaires  sont  representees  d’une  maniere 
suffisante  pour  lever  tous  les  doutes  et  ne  peuvent  se  rapporter,  parmi  les 
Asteries  connues,  qu’  a celles-ci,  et  il  est  tout  a fait  improbable  que  l’Asterie 
figuree  par  Linck,  si  elle  est  differente,  n’ait  pas  ete  retrouvee  depuis  lui. 
Je  crois  done  que  les  scrupules  qu’on  a pu  avoir  a cet  egard  sont  tout  a fait 
exageres ; on  devrait  en  avoir  de  tout  aussi  grands  en  *ce  qui  concerne  la 
plupart  des  autres  especes  figurees  par  Linck.  L 'Asterias  crispata  de  Betzius 
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doit,  en  consequence,  reprendre  le  nom  que  Linck  lui  ayait  impose  et  ce  sera 
pour  nous  le  Ctenodiscus  corniculatus. 

“ Un  echantillon  du  Greenland,  donne  en  1870  par  M.  le  professeur 
Gervais,  et  quatre,  donnes  en  1845  par  M.  le  professeur  Loven.  Ces  derniers 
portent  Copenhague  comme  indication  de  provenance ; mais  cela  se  renouvelle 
pour  toutes  les  especes  donnees  par  M.  Loven,  et  l’indication  plus  vague : 
mer  du  Nord,  serait  sans  doute  ici  plus  convenable. 

“ Tous  ces  individus  sont  en  tres-bon  etat  et  conserves  dans  l’alcool. 

“ Une  deuxieme  espece  de  ce  genre,  appartenant  aux  regions  australes, 
a ete  decrite  en  1871  par  le  docteur  Lutken  sous  le  nom  de  Ctenodiscus 
australis  (Yidensk.  Meddel.,  p.  258).” 

Marenzeller  mentions  this  species  as  follows  [’78,  p.  385]  : “ Gef unden 

am  3 April;  geogr.  Breite  79°  4'  9,  geogr.  Lange  66°  42'  3 und  am  26. 
Juni  1873  ; geogr.  Breite  79°  13'  3,  geogr.  Lange  59°  55'  3.  Tiefe  220  Meter. 
Meeresgrund  Schlamm. 

“ Yerbreitung : Norwegen  (bis  300  Faden)  (M.  Sars),  Spitzbergen, 

Gronland,  England  (Porcupine-Expedition),  Wellington-Canal,  St.  Lorenzbucht, 
Neu-England.” 

Stuxberg  also  reports  it  as  follows  [’78,  p.  30]  : 


“ Murmanska  hafvet : 
lat.  71°  39'  X long.  48°  12',  80  fam- 
nar,  sand  och  lerbotten ; 

Matotschkin  scharr : 
ostra  mynnigen,  90  famnar ; mellan 
Gubin  och  Beluscha  vikarne,  60-70 
famnar,  lerbotten ; 

Kariska  hafvet : 

lat.  70°  30'  x long.  62°,  60  famnar, 
lerbotten  ; 

lat.  71°  X long.  65°  30',  12  famnar, 
sandbotten ; 

lat.  71°  5'  x long.  63°  20',  90  famnar, 
lerbotten ; 

lat.  72°  5' x long.  67°  30',  36  fam- 
nar, lerbotten ; 


“ The  Murman  Sea  : 
lat.  71°  39' x long.  48°  12',  80  fa- 
thoms, sand  and  clay  bottom ; 
Matochkin  Strait  : 

the  eastern  entrance,  90  fathoms ; 
between  the  Gubin  and  Beluscha 
coves,  60-70  fathoms,  clay  bottom ; 
The  Kara  Sea : 

lat.  70°  30'  x long.  62°,  60  fathoms, 
clay  bottom ; 

lat.  71°  x long.  65°  30',  12  fathoms, 
sand  bottom ; 

lat.  71°  5'  x long.  63°  20',  90  fathoms, 
clay  bottom ; 

lat.  72°  5'  x long.  67°  30',  36  fathoms, 
clay  bottom; 
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lat.  75°  x long.  75°  20',  22  famnar, 
lerbl.  sandb ; 

lat.  75°  40'  x long.  78°  40',  26  fam- 
nar, lerbl.  sandb. 


lat.  75°  x long.  75°  20',  22  fathoms, 
bottom  sand  mingled  with  clay ; 
lat.  75°  40'  x long.  78°  40',  26  fa- 
thoms, bottom  sand  mingled  with  clay. 


It  is  also  mentioned  by  Storm  [’78,  fide  Danielssen  and  Koren]. 

Viguier  gives  a detailed  description  of  the  skeletal  system  of  this  species 

[’78,  p.  226] : 

“II  n’  existe,  de  ce  genre,  que  deux  especes : le  Ctcnodiscus  australis 
decrit  en  1871  par  M.  Lutken,  et  qui  ne  figure  pas  an  Museum,  et  le 
Ctenodiscus  corniculatus,  que  Linck  avait  deja  figure,  dans  la  planche  xxxvi 
de  son  ouvrage,  sous  le  nom  d 'Astropecten  corniculatus. 

“On  comprend  tres-bien  que  Linck  ait  pris  le  Ctenodiscus  pour  un 
Astropeden.  Le  dos  est  constitue,  en  effet,  dans  ces  deux  types,  d’une  fatjon 
tellement  semblable,  que  tout  ce  que  je  clirai  sur  la  forme  et  l’arrangement 
des  paxilles  chez  Y Astropeden,  s’ applique  au  Ctenodiscus , et  je  crois  inutile 
d’en  parler  maintenant ; mais  nous  trouvons  ailleius  d’importantes  differences. 

“Les  plaques  marginales  sont  reduites  ici  a de  simples  lames  disposees 
verticalement,  et  dont  le  milieu  porte  une  crete  saillante.  Ceci  peut  etre 
considere  comme  une  exageration  de  ce  qui  voit  chez  les  Astropeden  et  les 
Luidia , comme  on  peut  s’en  rendre  compte  en  comparant  entre  elles  les 
coupes  des  ces  trois  genres,  qui  se  trouvent  sur  la  planche  xv.  La  face 
ventrale  presente  une  difference  bien  plus  grande.  Ici,  en  effet,  a cause  de 
la  forme  du  corps,  les  plaques  marginales  ne  sont  en  rapport  avec  les  series 
adambulacraires  que  tout  a fait  a l’extremite  des  bras,  et  tout  l’espace 
triangulaire  laisse  entre  la  serie  marginale  inferieure  et  les  deux  series 
adambulacraires  est  occupe  par  des  lames  tres-minces,  imbriquees  de  la 
Peripherie  au  centre.  Ces  lames  forment  des  series  rayonnantes  du  sommet 
de  l’angle  interbrachial,  et  sont  sans  rapport  regulier  de  nombre  avec  les 
plaques  marginales  ou  les  pieces  adambulacraires.  Ces  pieces  adambulacraires 
sont  singulierement  aplaties. 

“ Quant  aux  pieces  ambulacraires,  elles  ressemblent  a ce  que  nous  verrons 
dans  la  Luidia ; mais  elles  sont  relativement  beaucoup  plus  fortes,  et  leur 
direction  est  presque  horizontale. 
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“ Les  sontiens  ambulacraires  sl\  beaucoup  plus  petits  que  dans  les  types 
suivants,  sont  cependant  parfaitement  distincts. 

“ La  bouclie  du  Ctenodiscus  est  largement  ouverte,  et  limitee  par  des 
dents  grosses,  saillantes,  im  peu  ecartees  dans  la  meme  paire ; et  se  rapproche 
par  tous  ces  caracteres  de  ce  que  nous  verrons  plus  loin ; mais  on  remarque 
bientot  de  grandes  differences.  Les  dents  ne  sont  pas  amincies  comme  dans 
V Astropecten  ou  la  Luidia , ruais  larges  et  epaisses;  elles  se  projettent  aussi 
beaucoup  plus  loin  vers  le  centre  de  la  bouclie.  Ceci  est  du  a une  disposi- 
tion particuliere,  deja  citee  plus  liaut,  et  dont  je  ne  connais  que  ce  seul 
exemple.  II  est  facile  de  constater,  sur  la  figure  19,  que  la  premiere  piece 
ambulacraire  est  constitute  y>ar  la  coalescence  de  trois  pieces,  tandis  que 
la  dent  ne  repond  qu’a  deux  pieces  adambulacraires.  Le  pore  ambulacraire 
tres-reduit,  que  l’on  yoit  tout  a fait  en  avant,  ne  peut  laisser  de  doutes  a 
cet  egard.  L’apopliyse,  en  aile,  est  extremement  reduite. 

“ On  doit  s’attendre,  avec  une  modification  aussi  grande  dans  la  bouclie, 
a trouver  un  odontophore  singulier;  en  effet,  il  ne  rappelle  aucum  des  types 
que  nous  avons  vu  jusqu’ici,  comme  on  peut  s’en  assurer  en  regardant  la 
figure  18.  Les  apopliyses  articulaires  sont  excessivement  petites,  pour  re- 
pondre  aux  plus  petits  trous  ambulacraires,  et  la  piece  elle-meme  est 
large,  pour  maintenir  en  situation  les  dents  d’une  meme  paire. 

“ Cette  singuliere  modification  de  la  bouclie  m’a  paru  constante  cliez  le 
Ctenodiscus ; mais  je  n’ai  pu  m’en  assurer  que  sur  mon  echantillon,  et  peut- 
etre  ne  faut-il  pas  generaliser  ce  fait,  qui  sera  toujours,  du  moins,  fort 
interessant  au  point  de  vue  de  la  constitution  de  la  bouclie. 

“ La  plaque  madreporique,  situee  pres  du  bord  du  disque,  comme  dans 
les  deux  genres50  suiyants,  est  volumineuse,  ovale,  convexe  et  marquee  de 
sillons  longitudinaux  et  sinueux. 

“ La  plaque  ocellaire,  tres-grosse  egalement,  presente  ime  forme  assez 
singuliere.  Elle  est  marquee,  pres  de  son  bord  libre,  de  deux  petites  fossettes 
separees  par  une  Crete  mediane.  En  arriere  de  ces  fossettes,  la  piece  est 
fortement  convexe,  presque  globuleuse. 

“ H n’existe  pas  de  systeme  interbrachial,  non  plus  que  dans  les  genres0 


1)  Superambnlacral  plates.  2)  Luidia  and  Astropecten. 
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suivants.  On  n’a  pas  signale  jusqu’ici  de  pedicellaires  cliez  le  Ctenodiscus , 
qni  en  parait  completement  depourvu,  comme  V Astropeden. 

“ Le  Ctenodiscus  corniculatus  est  un  animal  des  mers  du  Nord.” 

D’Urban  mentions  this  species  from  Barents  Sea  and  says  [’80,  p.  256], 
“ Ctenodiscus  crispatus  was  also  very  generally  distributed  at  all  depths  from 
62  to  210  fathoms.”  According  to  Ludwig  it  is  also  mentioned  by  Verrill 
[’80]  and  Stuxberg  [’80]. 

Duncan  and  Sladen  give  a very  good  description  of  this  species  together 
with  a comprehensive  list  of  previous  references  [’81,  p.  49]  : 

“ Ctenodiscus  corniculatus  (Linck),  Perrier.  Plate  HE,  Figs.  17-20. 

(References  omitted.) 

“ Body  depressed  and  goniodiscoid  in  outline ; radii  five  in  number, 
with  the  arm-angles  well  rounded ; proportion  of  greater  to  lesser  diameter 
2:1.  The  calcareous  elements  of  the  abactinal  surface  form  a compact 
network,  similar  to  Astropeden , in  which  the  interspaces  are  but  very  small. 
A great  number  of  small  closely-placed  paxillse  are  borne  upon  this  frame- 
work, each  carrying  5-10  round,  blunt  spinelets,  the  whole  so  densely 
crowded  together  that  the  spinelets  are  normally  directed  upward  from  the 
pedicle.  The  abactinal  surface  is  frequently  puffed  up  and  more  or  less 
convex  in  profile  (owing  probably  to  the  quantity  of  sand  or  clay  with  which 
this  Starfish  fills  its  stomach) ; whilst  a small  peak-like  protuberance  rises 
from  the  centre,  around  which  the  paxillae  rapidly  diminish  in  size.  The 
sides  of  the  disk  are  perpendicular,  and  formed  of  two  series  of  marginal 
plates — one  ventral,  the  other  dorsal.  Each  dorsal  plate  is  ankylosed  to  a 
corresponding  ventral  plate — the  pair  thus  formed  being  separated  from  the 
neighbouring  pair  on  either  hand  by  a deep  furrow,  which  follows  the  lateral 
suture  of  the  plates,  the  margins  being  fringed  with  a series  of  fine,  compress- 
ed, cilia-like  spinelets,  which  arch  over  the  furrow.  Each  of  the  dorso-lateral 
plates  bears  a small  compressed,  but  pointed,  spinelet,  which  stands  erect  on 
its  upper  margin;  and  the  lower  or  ventro-lateral  series  likewise  carry  a 
similar  spinelet,  which  is  placed  near  the  junction  of  the  ventral  and  dorsal 
•plates,  and  projects  at  right  angles  to  the  side  walls  of  the  test.  The  last 
or  terminal  dorso-lateral  plates  of  each  side  of  a ray  are  ankylosed  together. 
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and  form  a large  arched  or  tubercular  plate,  indented  on  its  outer  margin, 
and  bearing  three  more  or  less  prominent  tubercles — the  rudiments  of  dorso- 
marginal  spines.  The  furrows  between  the  marginal  plates  are  continued 
onto  the  actinal  surface  of  the  animal  and  extend  to  the  ambulacral  furrow, 
cutting  up  the  ventral  interradial  areas  into  band-like  spaces,  each  of  which 
is  tessellated  with  irregular,  subquadrate,  scale-like  plates  that  imbricate  upon 
one  another,  and  form  normally,  in  large  adult  examples,  a double  alternating 
series  behind  each  adambulacral  plate.  The  innermost  band,  however,  of 
each  area  comprises  two  adambulacral  plates ; and  the  trapezoid  tessellating 
scales,  which  here  always  form  a regular  double  alternating  series,  are,  in 
consequence,  twice  as  large  in  the  neighbourhood  of  the  furrow  as  the  scales 
in  the  other  bands.  All  these  plates  bear  on  the  margin  that  opens  on  the 
sutural  furrow  a series  of  papillae  that  form  a continuation  with  the  papillae 
above-noted  on  the  sides  of  the  lateral  plates,  from  which  they  differ  only  in 
being  not  flattened,  nor  are  they  at  the  same  time  so  regular  and  closely 
placed.  The  adambulacral  plate  represents  a wedge-shaped  projection  into 
the  furrow,  and  carries  five  or  six  papillae,  three  only  of  wliich  usually  stand 
on  the  margin  of  the  ambulacral  furrow,  the  remaining  two  or  three  (which 
are  generally  much  smaller)  being  situated  on  the  aboral  margin  opening  on 
the  sutural  furrow  of  the  interbrachial  area ; not  unfrequently,  however,  one 
of  them  is  as  large  as  the  ambulacral  spinelets,  and  is  placed  somewhat 
inward  upon  the  plate,  away  from  the  sutural  fringe  and  behind  the  am- 
bulacral series.  Towards  the  extremity  of  the  ray  the  adambulacral  plates 
stand  next  to  the  ventro-marginal  plates,  and  are  not  separated  from  them 
by  the  trapezoid  imbricating  scales  above  described. 

“Each  pair  of  mouth-plates  forms  an  ovoid  mass,  the  inner  or  apposed 
margins  of  the  plates  being  elevated  into  a prominent  keel.  The  inner- 
most pair  of  mouth-papillae  are  very  large  and  thick,  and  taper  to  a point — 
the  remainder,  from  7 to  9 in  number,  being  considerably  smaller  and 
arranged  round  the  free  margin  of  the  plate.  Along,  or  near  to,  the  median 
keel  of  the  mouth-plate  are  3-5  coarse  spinelets,  the  innermost  being  large 
and  thick,  and  are  much  less  pointed  than  the  marginal  series.  The  mad-* 
reporiform  body  is  frequently  not  more  than  its  own  diameter  distant  from 
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tlie  margin,  and  is  generally  oval  in  outline  and  covered  with  elongate  striae 
running  in  the  direction  of  the  major  diameter. 

“ The  entire  body  and  all  its  appendages  are  covered  with  an  investing 
leathery  skin. 

“ Size. — Ordinary  specimens  are  about  30-40  millims.  in  diameter,  the 
largest  recorded  by  Saps,  from  Tromsb,  being  65  millims. 

“ Colour. — The  colour  is  recorded  as  brown-red ; specimens  preserved  in 
spirit  are  either  black,  greenish,  or  various  shades  of  drab. 

“ Habitat. — Ctenodiscus  corniculatus  is  found  in  mud  or  soft  clay  bottoms 
at  very  various  depths,  being  dredged  by  Saps,  at  Finmark,  in  40-200 
fathoms  depth ; and  further  south,  at  Christiansund,  in  40-80  fms.,  by  Insp. 
Moller  (Lutken). 

4 4 Premature  form. — The  young  form  of  this  species  wras  described  by 
Muller  and  Troschel  under  the  name  of  Ct.  pygmceus.  Small  individuals, 
of  about  half  an  inch  in  diameter,  are  characterized  by  the  flatter  test,  the 
comparatively  greater  prominence  of  the  latero-dorsal  spinelets,  and  the  three 
large,  conspicuously-developed  spinelets  which  are  present  on  the  terminal 
plate  of  the  ray.  The  upper  margin  of  this  plate,  which  lies  towards  the 
centre  of  the  disk,  is  fringed  with  a series  of  papillae  similar  to  those  on 
the  sides  of  the  lateral  plates ; and  these  papillae,  as  well  as  the  spinelets, 
appear  to  be  subject  to  a greater  or  lesser  degree  of  obliteration  (or  resorp- 
tion) dining  the  progress  of  the  growth  of  the  Starfish ; in  fact  in  old 
specimens  the  spinelets  become  reduced  to  mere  tubercles. 

44  According  to  Lutken,  the  apical  prominence  in  the  centre  of  the  disk 
is  more  prominent  and  characteristically  developed  in  young  forms ; but  in 
the  specimens  which  wTe  have  examined  (from  Novaya  Zemlya)  it  would 
appear  to  be  quite  the  reverse,  for  we  have  been  unable  to  detect  am 
difference,  except  a proportional  diminution  in  size,  from  the  condition 
presented  by  the  mature  animal.  The  adambulacral  plates  in  these  speci- 
mens bear  their  papillae  or  4 ambulacral  spines  ’ on  the  furrow-margin,  with 
one  large  one  placed  thumb-like  behind  them  on  the  aboral  side. 

44  At  the  extremity  of  the  ray  there  are  only  two  of  the  ambulacral 
spinelets ; and  the  thumb-like  spinelet  is  larger  than  either  of  them,  and  is 
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persistently  present  on  every  plate.  The  mouth-plates  are  small  and  simple, 
having  only  three  or  four  mouth-papillae  on  the  margin  of  each  plate,  and 
two  only  on  the  median  ridge  (or  at  most  three),  the  innermost  of  these 
being  very  large  and  prominent,  and  standing  perpendicular  to  the  plane  of 
the  plate,  midway  between  the  extremities.  When  the  young  Starfish  is 
examined  under  the  microscope  from  above,  it  will  be  seen  that  in  the  lateral 
sutural  furrows,  which  open  on  the  dorsal  surface,  there  are,  in  addition  to 
the  marginal  fringe  of  compressed  spinelets,  an  inner  series  of  fine,  pointed, 
cilia-like  spinelets,  at  least  at  the  upper  portion. 

“ In  the  early  stages  of  this  species,  the  lower  or  ventral  series  of  lateral 
plates  lies  much  more  upon  the  actinal  or  ventral  surface  of  the  Starfish  than 
it  generally  does  in  the  fully  grown  form.  In  the  examples  above  mentioned 
the  row  of  single  or  true  lateral  spinelets,  borne  by  the  ventro-lateral  plates, 
stands  almost  at  the  angle  formed  by  the  vertical  side  of  the  test  and  the 
actinal  surface,  the  plates  themselves  arching  sharply  under  into  the  actinal 
surface.  The  spinelets  also  seem  to  occupy  a position  relatively  nearer  to 
the  centre  of  the  plate  than  at  a later  stage.  In  large  specimens  no  portion 
of  the  lateral  plates  curve  onto  the  ventral  area,  and  the  spinelets  are  situated 
much  nearer  to  the  upper  extremity  of  their  respective  plates. 

“ Variations. — Dr.  Lutken  records  examples  from  a station  off  Norway, 
which  probably  lies  near  the  southern  limit  of  the  area  of  distribution,  that 
differ  strikingly  from  the  normal  short-armed  form  by  their  longer  and  more 
pointed  rays,  whereby  the  contour  approaches  that  of  Archaster  Parelii ; but 
in  other  respects  no  differences  were  noticed.  We  have  observed  a similar 
variation  in  the  radial  proportions  amongst  a series  of  specimens  from  Barents 
Sea,  but  not  developed  to  such  a marked  degree  as  in  those  examined  by 
our  learned  comtemporary.  The  relative  proportions  of  the  greater  to  the 
lesser  radius  in  two  specimens  are  respectively  17  millims.  to  9.75  . millims. 
in  the  one,  and  17  millims.  to  7 millims.  in  the  other ; two  smaller  examples 
measured  similarly  10  millims.  to  6 millims.,  and  10  millims.  to  5 millims. 
— the  difference  in  character  presented  by  the  wide  and  gentle  curve  of  the 
arm-angle  of  the  one  in  comparison  to  the  more  acute  and  angular  outline 
of  the  other  being  much  more  striking  to  the  eye  that  the  figures  which 
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indicate  the  actual  proportions  would  seem  to  imply.  From  the  occurrence 
of  both  these  forms  together,  as  well  as  the  identity  of  their  general  struc- 
ture, it  is,  perhaps,  not  improbable  that  we  have  here  nothing  more  than  a 
sexual  character. 

“ Upon  the  whole,  this  species  would  seem  to  be  remarkably  constant. 
After  a careful  study,  however,  of  specimens  from  Greenland,  Novaya  Zemlya, 
and  North  America,  we  are  inclined  to  believe  that  a certain  amount  of 
variation  does  occur  (probably  of  locational  permanence)  in  the  featmes  of 
the  ventro-lateral  plates  and  of  the  ambulacral  spines,  after  the  manner 
indicated  whilst  treating  of  the  phases  of  growth ; and  although  this  would 
seem  rather  like  a confusion  of  the  stages  characteristic  of  growth  with  the 
features  presented  by  circumstantial  variation,  the  evidence  has  been  such  as 
to  lead  to  the  inference  that  certain  characters  of  early  growth-phases  are, 
in  some  localities,  retained  until  a much  later  period  of  growth, — perhaps 
even  becoming  a permanency  through  life — a state  of  things  which  is  perfectly 
explicable  on  the  not  improbable  assumption  that  the  exigencies  of  arctic 
existence  have  acted  in  retarding  the  progress  of  growth-characters  and  in 
the  maintenance  of  the  youthful  or  more  simple  form.  The  spinulation  of 
the  paxillae  is  similarly  subject  to  variation. 

“ Distribution. 

“a.  Greenland : Hare  Island,  Waigat  Strait,  lat.  70°  30'  N.,  175  fun 
( ‘ Valorous  ' Exped.) . 

“ b.  North  of  American  Continent : Melville  Island,  about  lat.  74°  47'  N., 

long.  110°  48'  W.  ( PARRY's  Exped.) ; Assistance  Bay,  7-15  fms.  (PENNY'S 
Exped .) ; Newfoundland  (SARS) ; Bay  of  Fundy,  50-60  fms.  (STIMPSON) ; 
Maine. 

“.c.  North  of  European  Continent : Spitzbergen  (LicJTKEN) ; Barents  Sea, 

lat.  76°  58  N.,  long.  45°  40  E.,  110  fms.  ( 4 Willem  Barents'  Exped.),  the 
most  northern  locality  on  record ; Finmark ; Scandinavian  coast.” 

According  to  Ludwig  this  species  is  mentioned  by  Hoffmann  [’82]. 
Verrill  mentions  it  from  the  New  England  coast  from  depths  of  182-310 
fathoms  [’82,  p.  218]. 

Danielssen  and  Koren  mention  this  species  under  the  name  of  Cteno- 
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discus  corniculatus,  (Linck)  Perrier,  witli  a very  full  list  of  previous 
references  [’84,  p.  83]  : 

“ Wherever  this  starfish  was  found,  it  was  generally  very  abundant. 
It  was  collected  at  the  following  stations  : 

“ Salten-fjord,  Nordland,  in  great  abundance. 

“ Station  No.  257.  Many  specimens,  but  small  ones. 

„ 260.  Extremely  abundant. 

„ 261.  Extremely  abundant. 

„ 262.  A few  specimens. 

„ 273.  A few  specimens. 

„ 275.  A few  specimens. 

— — „ 323.  Frequent. 

„ 326.  Immense  quantities. 

* „ 336.  A few  specimens. 

„ 338.  Several  specimens. 

„ 357.  Immense  quantities. 

„ 363.  A few  specimens. 


“ Distribution. 

“ Along  the  North  coast  of  Norway.  The  Murman  coast.  The  North 
American  coast.  Greenland.  Spitzbergen  and  Nova  Zembla.” 

Yerrill  mentions  this  species  from  the  dredgings  of  the  ‘ Fish  Hawk,’ 
1880-1882.  He  says  [’85,  p.  551],  “ B.  [atliymetrical]  range,  182  to  321 
fathoms,  1880,  1881,  1882.  Local;  abundant  north  of  Cape  Cod.”  Accord- 
ing to  Ludwig  it  is  also  mentioned  by  Jarzynsky  [’85]. 

In  his  paper  on  the  Echinoderms  of  the  Bering  Sea,  Ludwig  describes 
a new  species,  Gt.  Jcrausei , which  he,  however,  subsequently  concedes  to  be 
identical  with  Gt.  corniculatus.  Gt.  Jcrausei  n.  sp.  is  described  as  follows 
[’86,  p.  290]  : 

“Yon  der  Gattung  Gtenodiscus  M.  u.  Tr.  sind  bis  jetzt  nur  zwei  Species 
bekannt : Gt.  corniculatus  (Linck)  Perrier  und  Gt.  australis  Lutken.  Der 
erstere  ist  eine  der  cliarakteristisclisten  Eormen  des  nordatlantischen  Meeres ; 
sie  erstreckt  ihr  Wolmgebiet  von  der  Ostkiiste  Nordamerikas  fiber  Gron- 
land,  Spitzbergen,  Novaja  Semlja  ostlicli  bis  ins  Karisclie  Meer  und  ist 
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zuletzt  ausffihrlich  von  Duncan  u.  Sladen  (Ecliinod.  Arctic  Sea,  1881 ; p. 
49,  tab.  m,  fig.  17-20)  beschrieben  worden  (genauere  Angaben  fiber  die 
Yerbreitung  finden  sicli  auch  bei  Danielssen  u.  Koeen,  Norsko  Nordhavs- 
Expedition,  Asteroidea,  1884 ; p.  83).  Gt.  australis  liingegen  gehort  dem 
antarctischen  Meere  an ; (vergl.  Lutken,  Yidensk.  Meddelels.  Naturli. 
Forening,  1871 ; p.  238 ; ferner  Studee,  Yerzeichn.  d.  yon  der  4 Gazelle  ’ 
gesamm.  Asteriden  u.  Euryaliden,  1884;  p.  42).  Yon  beiden  untersclieidet 
sich  die  nene  in  zwei  Exemplaren  vorliegende  Art  aus  dem  Beringsmeere, 
welclie  icli  zu  Eliren  der  beiden  Forsclinngsreisenden,  der  Herren  Dr.  Aethue 
imd  Aueel  Keause  benenne.  Beide  Exemplare  wurden  sfidostlich  von  St. 
George  in  einer  Tiefe  von  30  m erbeutet. 

4 4 Da  Gt.  australis  sich  nur  durch  die  groberen,  weniger  zahlreiclien  und 
mit  mehr  (15-20)  Stachelchen  besetzten  Paxillen  von  Gt.  corniculatus  unter- 
scheidet,  so  beschranke  icli  mich  im  Folgenden  auf  eine  Yergleichung 
meiner  neuen  Art  mit  der  zuletzt  genannten.  Dabei  muss  ich  die  Bemerk- 
ung  voranschicken,  dass  mir  keine  Exemplare  von  Gt.  corniculatus  zur 
Yerffigung  stehen  und  ich  mich  deslialb  nur  auf  die  in  der  Litteratur  vor- 
handenen  Beschreibungen  und  Abbildungen  bezielien  kann. 

44In  der  Grosse  stimmen  beide  Exemplare  von  Gt.  krausei  miteinander 
fiberein,  sie  haben  eine  grosste  Lange  von  34  mm ; der  grosse  Badius  misst 
18  mm,  der  kleine  9.5  mm.  Sie  scliliessen  sich  also  in  dieser  Hinsicht  an 
die  von  Gt.  corniculatus  bekannten  Yerhaltnisse  an. 

44  Die  Paxillen  des  Bfickens  tragen  gewolinlich  6-8  kurze  Stachelchen, 
von  denen  eines  oben  auf  der  Mitte  der  Paxille,  die  fibrigen  rings  um  jenes 
mittlere  angeordnet  sind.  Bei  Gt.  corniculatus  geben  Duncan  u.  Sladen  die 
Zahl  der  Stachelchen  auf  den  Paxillen  auf  5-10  an.  Ganz  ahnlich  wie  bei 
Gt.  corniculatus  sind  die  Paxillen  auf  der  Rfickenmitte  kleiner  und  dichter 
zusammengedrangt,  und  es  erhebt  sich  an  dieser  Stelle  die  Rfickenhaut  zu 
einem  kurzen,  kegelformigen  Yorsprung.  Auch  darin  stimmt  der  Rficken 
von  Gt.  krausei  mit  Gt.  corniculatus  fiberein,  dass  er  im  Ganzen  etwas 
gewolbt  ist.  Ein  bemerkenswerter  Unterschied  bezfiglich  der  Rfickenhaut 
beider  Arten  ergibt  sich  erst  dann,  wenn  man  die  Insertion  der  Paxillen 
untersucht.  Bei  Gt.  corniculatus  geben  namlich  Duncan  u.  Sladen  an,  dass 
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sicli  in  der  Biickenwand  ein  compactes  Netzwerk  kalkiger  Skeletteile  befinde, 
welclies  die  Paxillen  tragt.  Diese  Angabe  steht  nicht  ganz  im  Einklang 
mit  dem  Ban  der  Biickenhaut,  wie  man  denselben  bei  anderen  Astropectini- 
den  zu  finden  gewohnt  ist  (vergl.  Viguier,  Squelette  des  Stellerides,  Arch, 
de  zool.  exper.  VII,  1878 ; p.  225-234) ; denn  dort  sind  es  die  Paxillen 
selbst,  welche  durch  Verbreiterung  und  Aneinanderlagerung  ihrer  basalen 
Ende  das  Netzwerk  in  der  Buckenliaut  zu  Stande  bringen.  Indessen  wenn 
man  auch  annimmt,  dass  Duncan  u.  Sladen  nicht  behaupten  wollen,  es 
sei  jenes  Netzwerk  bei  Ct.  corniculatus  aus  besonderen  Skeletstiicken  auf- 
gebaut,  so  geht  doch  aus  ihrer  Beschreibung  liervor,  dass  ein  Netzwerk 
in  der  Buckenliaut  von  Ct.  corniculatus  ubarhaupt  vorhanden  ist.  Bei  Ct. 
hrausei  aber  fehlt  ein  solches  vollstandig ; die  Paxillen  verbreitern  sich 
zwar  an  ilirem  basalen  Ende  zu  einer  Fussscheibe,  welche  etwa  doppelt 
so  breit  wie  die  Paxille  selbst  ist ; aber  diese  Fussscheiben  beruhren  sich 
nicht,  sondern  bleiben  stets  durch  skeletfreie  Zwischenraume  von  einander 
getrennt. 

“ Die  Zahl  der  oberen  (und  unteren)  Bandplatten  betragt  an  jedem 
Arme  der  beiden  Individuen  jederseits  10.  Bei  Ct.  corniculatus  zeichnen 
Duncan  u.  Sladen  11-13 ; Muller  u.  Troschel  (System  der  Asteriden 
1842;  p.  76;  Ct.  polar  is = corniculatus)  und  Lutken  (l.c.)  geben  12  an;  M. 
Sars  dagegen  fand  dass  bei  besonders  grossen  Exemplaren  die  Zahl  der 
Bandplatten  auf  16-18  steigt  (Overs,  af  Norges  Echinod.,  1861 ; p.  26 ; Ct. 
crispatus  = corniculatus).  Unter  diesen  Umstanden  ist  es  leicht  moglich,  dass 
auch  bei  Ct.  hrausei  mehr  als  10  Bandplatten  auftreten  konnen  und  sonach 
die  Zahl  der  Bandplatten  kein  sicheres  Merkmal  zur  Unterscheidung  beider 
Arten  abgiebt.  Dies  gilt  um  so  mehr,  wenn  man  die  Beobachtungen  v. 
Marenzeller’s  iiber  die  mit  dem  Wachstum  Hand  in  Hand  geheude 
Vermehrung  der  oberen  Bandplatten  bei  der  Gattung  Astropecten  mit  in 
Betracht  zieht  (vergl.  v.  Marenzeller,  Be  vision  adriat.  Seesterne  in  : Verhdl. 
zool.  bot.  Gesellscliaft  Wien,  1875  ; p.  364).  Anders  liegt  die  Sache,  wenn 
man  die  Bestaclielung  der  Bandplatten  ins  Auge  fasst.  Der  grossere  Stachel, 
welcher  auf  dem  oberen  Band  der  oberen  Bandplatten  steht,  sowie  der  ahn- 
liche  Stachel,  welcher  auf  der  untern  Bandplatte  dort  eingelenkt  ist,  wo  ihre 
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Aussenfliiche  sicli  ventralwarts  zu  wenden  beginnt,  verhalten  sicli  zwar  wie 
bei  Ct.  corniculatus.  Jedoch  die  kleineren  Stachelchen,  welche  rechts  und 
links  von  der  mitteleren  Langsleiste  der  Randplatten  in  einer  Re i lie 
fibereinander  stelien,  sind  viel  kleiner  nnd  zahlreicher  als  bei  Ct.  corniculatus  ; 
in  den  Armwinkeln  zalilt  man  zwisclien  je  einem  oberen  imd  unteren 
Stachel  in  jeder  Reihe  etwa  20  kleinere  Staclielchen,  also  etwa  doppelt  so 
viel  als  bei  Ct.  corniculatus ; von  diesen  20  Stachelchen  gehoren  etwa  15 
der  oberen  Randplatte,  5 der  unteren  Randplatte  an  (vergl.  Fig.  14  und 
die  citirten  Abbildungen  von  Duncan  u.  Sladen).  Hinter  der  soeben  be- 
sprochenen,  von  aussen  mit  blossem  Ange  sichtbaren  Stachelchenreihe 
besitzen  die  Randplatten  eine  abgeschragte  Flache,  welche  von  einer  weichen 
Haut  bekleidet  ist,  die  sich  in  3-4  parallelen  Liingsfalten  legt.  Jede  der- 
artige  Langsfalte  umscliliesst  nun  in  ihrem  Inneren  eine  Langsreihe  selir 
feiner,  flacli  zusammengedriickter,  kleinster  Stachelchen,  deren  Form  und 
Grosse  aus  Figur  15  und  16  erhellt.  Ob  diese  Langsfalten  mit  ihren 
kleinsten  Stachelchen  aucli  bei  Ct.  corniculatus  vorkommen,  bedarf  einer 
weiteren  Untersuchung.  Eine  solclie  wiirde  aucli  zu  zeigen  liaben,  ob  der 
schon  von  Agassiz  versuchte  Yergleich  der  zwisclien  den  Randplatten  der 
Astropectiniden  befindlichen  Strassen  mit  den  Saumlinien  (Semiten)  der 
Spatangiden  sich  durchfiiliren  liisst  (vergl.  A.  Agassiz,  North  American 
Starfishes,  1877,  p.  119.) 

“ An  der  Spitze  der  Arme  schiebt  sich  zwisclien  die  letzten  Randplatten 
eine  grosse  Terminalplatte  ein,  welche  in  ihrer  Gestalt  ganz  mit  derjenigen 
von  Ct.  corniculatus  iibereinstimmt.  Ich  verstehe  aber  nicht,  weshalb  Duncan 
u.  Sladen  die  Terminalplatte  von  Ct.  corniculatus  aus  einer  Yerschmelzimg 
oberer  Randplatten  entstelien  lassen.  Nach  Allem,  was  wir  fiber  die  Ent- 
stehung  der  Skeletteile  der  Seesterne  bis  jetzt  wissen,  scheint  mir  gar  kein 
Grand  zu  einer  solchen  Annahme  vorhanden  zu  sein ; vielmehr  muss  man, 
sjlange  nicht  bestimmte  Beobachtungen  uns  eines  anderen  belehren,  anneh- 
men,  dass  aucli  bei  Ctenodiscus,  wie  bei  anderen  Seesternen,  die  Termi- 
nalplatte von  Anfang  an  als  ein  unpaares  Gebilde  auftritt.  Yielleicht  ist  die 
betreffende  Angabe  von  Duncan  u.  Sladen  nur  eine  imbeabsichtigte 
Reminiscenz  an  eine  Stelle  bei  Lutken,  wo  derselbe  gleichfalls  die  Termi- 
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nalplatte  fiir  eine  Vereinigung  von  zwei  oberen  Randplatten  erklart  (vergL 
Lutken,  Overs,  over  Gronlands  Echinoderm.,  1857 ; p.  46). 

“ Bei  Ct.  corniculatus  geben  die  verschiedenen  Autoren  nirgends  etwas 
iiber  die  Lage  der  Geschlechtsoffnung  an.  Icli  moclite  aber  vermnthen,  dass 
dieselben  (an  Spiritusexemplaren)  ebensoleicht  zu  selien  sind,  wie  das  bei 
Ct.  Jcrausei  der  Ball  ist.  Hier  liegen  sie  in  der  Riickenhaut  der  Sclieibe, 
diclit  iiber  den  oberen  Bandplatten,  nnd  zwar  befinden  sicli  deren  in  jedem 
Interradius  zwei.  Eine  jede  ist  genau  iiber  dem  Zwisclienraum  zwiscben  der 
ersten  nnd  zweiten  Randplatte  angebracht,  also  von  ihrem.  Partner  durch 
die  Breite  zweier  oberen  Bandplatten  getrennt. 

“ An  der  Unterseite  (vergl.  Eig.  13)  nnterscheidet  sicli  Ct.  Jcrausei  fast 
nur  darin  von  Ct.  corniculatus , dass  die  Scliuppenreihe,  welclie  die  inter- 
bracliialen  Eelder  zwisclien  den  unteren  Bandplatten  und  den  Adambulacral- 
platten  einnelimen,  sclion  an  der  vierten  unteren  Bandplatte  aufhoren,  wahrend 
sie  bei  Ct.  corniculatus  sicli  viel  weiter  nacli  der  Armspitze  liin  erstrecken  (vergl. 
Duncan  u.  Sladen,  l.c.,  fig.  18,  19  und  Yiguier,  l.c.,  tab.  XY,  fig.  15). 

“Nacli  Yiguier  (l.c.,  p.  79,  p.  227)  soli  bei  Ct.  corniculatus  der  erste 
Wirbel  niclit  aus  der  Yerwaclisung  der  zwei,  sondern  der  drei  ersten 
Ambulacralstiicke  gebildet  sein.  Da  icli  sclion  friiher  in  einem  anderen 
Zusammenliang  (Z.  f.  wiss  zool.  XXXII,  p.  678)  die  Ansiclit  vertreten 
habe,  dass  diesem  Befunde  niclit  entfernt  diejenige  Bedeutung  beizumessen 
ist,  welclie  der  genannte  Eorscher  ihm  beilegt,  so  unterliess  icli  es  niclit,  an 
einem  der  beiden  Exemplare  von  Ct.  Jcrausei  die  Zusammensetzung  des  sog. 
ersten  Wirbels  zu  untersuchen.  Icli  konnte  mit  Leichtigkeit  feststellen, 
dass  bei  Ct.  Jcrausei  das  dritte  Ambulacralstiick  ebensowenig  wie  bei 
anderen  Asterien  in  die  Bildung  des  sog.  ersten  Wirbels  eintritt.  Die  von 
Yiguier  fiir  Ct.  corniculatus  angegebene  Yerwaclisung  zwisclien  dem  ersten 
(aus  den  beiden  ersten  Ambulacralstiicken  gebildeten  Wirbel)  und  dem 
dritten  Ambulacralstiick  ist  bei  Ct.  Jcrausei  niclit  vorlianden.” 

According  to  Ludwig  tliis  species  is  mentioned  by  Aurivillius  [’86], 
Levinsen  [’86],  Stuxberg  [’86]  and  Runs  [’87.] 

In  the  Challenger  Report  Ctenodiscus  corniculatus  (Linck)  Perrier  is 
mentioned  and  the  localties  are  given  as  follows  [Sladen,  ’89,  p.  171] : 


JAPANESE  ASTEROIDEA. 


69 


“ Localities . — ‘ Porcupine  ’ Expedition  : * 

“ Station  82.  In  the  Faeroe  Channel.  Lat.  60°  0'  0"  N.,  long.  5°  13' 
0"  W.  Depth  312  fathoms.  Bottom  temperature  5°.2  C.;  surface  temperature 

11°.2  C. 

“ Station  57.1}  In  the  Faeroe  Channel.  Lat.  60°  14'  0"  N.,  long.  6° 
17'  0"  W.  Depth  632  fathoms.  Bottom  temperature  -0°.8  C. ; surface  tempera- 
ture 11°.  1 C. 

“Station  58.1*  In  the  Faeroe  Channel.  Lat.  60°  21'  0"  N.,  long.  6° 
51'  0"  W.  Depth  540  fathoms.  Bottom  temperature  -0°.6  C. ; surface  tem- 
perature 10°.6  C. 

“ Other  Localities. — This  species  also  occurs  off  the  coast  of  Greenland, 
off  the  eastern  coast  of  North  America,  off  the  Scandinavian  coast,  off 
Spitzbergen  and  Nova  Zembla,  and  in  the  Barents  Sea. 

“ Ctenodiscus  corniculatus  has  been  found  in  the  fossil  state  by  the  late 
M.  Saks  [’61,  p.  144]  in  the  older  beds  of  the  Postpliocene  or  Glacial 
formation  of  Norway,  near  Christiania.” 

In  the  same  report  is  described  and  figured  Ctenodiscus  procurator  as  a 
new  species,  but  it  appears  to  be  specifically  identical  with  Ct.  crispatus 
[’89,  p.  173] : 

“ Ctenodiscus  procurator,  n.  sp.  (PI.  XXX.  figs.  7-12). 

“ This  form  has  so  many  points  of  close  resemblance  to  the  Nortli- 
Atlantic  Ctenodiscus  corniculatus  that  examples  might  be  selected  which  at 
first  sight  would  easily  be  mistaken  for  that  species.  A number  of  small 
differences,  however,  present  themselves  when  a large  series  is  examined, 
which  appear  sufficiently  constant  to  warrant  the  recognition  of  this  form  as  a 
distinct  species.  Under  these  circumstances  the  description  of  Ctenodiscus 
procurator  will  probably  be  most  intelligible  if  it  takes  the  form  of  a 
comparative  review  of  the  characters  of  this  species  in  relation  to  those  of 
the  two  previously  known  species  of  Ctenodiscus , viz.,  Ctenodiscus  corniculatus 
of  the  North  Atlantic,  and  Ctenodiscus  australis,  Lutken,  from  the  East  of 
Patagonia. 

1)  “This  occurrence  is  recorded  in  Sir  Wxtillb  Thomson’s  Depths  of  the  Sea,  but  I have 
not  seen  a specimen.” 


70 


s.  goto  : 


“ Wlien  these  three  species  are  compared  inter  se  it  is  evident  that  in 
many  respects  Ctenodiscvs  cornicvlatvs,  though  so  widely  separated  geo- 
graphical^, appears  to  occupy  an  intermediate  classificatory  position  between 
Ctenodiscvs  australis  and  Ctenodiscvs  procurator , which  inhabit  the  eastern 
and  western  sides  respectively  of  South  America.  In  Ctenodiscvs  procurator  \ 
the  rays  are  generally  a trifle  longer,  and,  even  when  not  actually  so,  have  \ 
at  least  that  appearance  in  consequence  of  being  slightly  narrower  at  the  v 
base  and  more  attenuate  and  pointed  outwardly.  The  abactinal  area  is 
plane,  its  union  with  the  lateral  wall,  especially  in  the  region  of  the  disk 
and  the  base  of  the  rays,  forming  a sharp  angle  in  consequence  of  the 
rapid  adoral  slope  of  the  whole  lateral  wall ; the  supero-marginal  plates 
being  also  affected  in  the  majority  of  cases.  This  feature  at  once  strikes  1 
the  eye  in  comparison  with  the  usually  vertical  and  actinally  wTell-rounded 
margin  of  Ctenodiscvs  cornicvlatvs  and  the  thick  and  tumid  one  of  Ctenodiscvs  * 
australis. 

“ The  paxillae  of  the  abactinal  area  are  small  and  crowded,  similar  to 
those  in  Ctenodiscvs  cornicvlatvs.  The  madreporiform  body  is  distinct  and 
not  hidden  by  paxillae  as  in  Ctenodiscvs  australis.  The  marginal  plates  ap- 
pear to  be  invariably  rather  more  numerous  than  in  Ctenodiscvs  cornicvlatvs , 
and  consequently  still  more  so  than  in  Ctenodiscvs  australis ; — for  example, 
in  a specimen  of  Ctenodiscvs  procurator,  measuring  11  = 28.5  mm.,  there  are 
eighteen  supero-marginal  plates  counting  from  the  median  interradial  line 
to  the  extremity ; whereas  in  Ctenodiscvs  cornicvlatvs  of  exactly  the  same 
radial  dimensions  (It  = 28.5  mm.)  there  are  only  fifteen.  Ctenodiscvs  j 
cornicvlatvs,  with  It  = 27  mm.,  has  fourteen  supero-marginal  plates;  Ctenodis- 
cvs procurator,  with  11  = 27  mm.,  has  seventeen.  Ctenodiscvs  procurator  ap- 
pears to  have  generally  one  or  more  spines  less  on  the  adambulacral  plates 
than  in  Ctenodiscvs  cornicvlatvs , three  only  being  actually  marginal  or 
furrow  spines,  and  a fourth  standing  backward  and  on  the  actinal 
surface  of  the  plate  at  the  aboral  end.  Very  rarely  indeed  are  four 
furrow  spines  present ; whereas  four  and  five  are  general  in  Ctenodiscvs 
cornicvlatvs. 

“ From  the  foregoing  remarks  it  will  bo  seen  that  Ctenodiscvs  procurator 
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is  mucli  more  closely  allied  to  the  North- Atlantic  Ctenodiscus  corniculatus  than 
to  the  comparatively  neighbouring  form  Ctenodiscus  australis , from  which  it 
is  readily  distinguished.  On  the  other  hand  the  individual  points  of  difference 
between  the  Chilian  and  the  Northern  forms  are  small  and  trifling,  but 
when  taken  as  a whole  may  be  regarded  as  sufficient  to  differentiate  them 
specifically,  especially  when  the  constancy  of  the  characters  in  question  and 
the  widely  separated  geographical  position  of  the  two  forms  are  taken  into 
account. 

“ Colour  in  alcohol,  a bleached  yellowish  white. 

“ Localities. — Station  303.  Off  the  western  coast  of  South  America,  off 
the  Chonos  Archipelago.  December  30,  1875.  Lat.  45°  31'  0"  S.,  long. 
78°  9'  0"  W.  Depth  1325  fathoms.  Blue  mud.  Bottom  temperature  36°.0 
Fain. ; surface  temperature  54°.8  Fain. 

“ Station  306.  In  the  Messier  Channel,  between  Wellington  Island  and 
the  west  coast  of  Chili,  off  Port  Grappler.  January  4,  1876.  Lat.  49°  24' 
30"  S.,  long.  74°  23'  30"  W.  Depth  140  fathoms.  Blue  mud.  Surface 
temperature  53°.0  Fain. 

“ Station  309.  Off  Puerto  Bueno.  January  8,  1876.  Lat.  50°  56'  0"  S., 
long.  74°  15'  0"  W.  Depth  40  fathoms.  Blue  mud.  Bottom  temperatiue 
47°.0  Fain. ; surface  temperature  50°.  5 Fain. 

“Station  311.  Off  the  entrance  to  Smyth  Channel.  January  11,  1876. 
Lat.  52°  45'  30"  S.,  long.  73°  46'  0"  W.  Depth  245  fathoms.  Blue  mud. 
Bottom  temperature  46°.0  Fain. ; surface  temperature  50°.0  Fain.” 

Fewkes  [’91,  p.  64]  gives  a brief  diagnosis  of  Ctenodiscus  and  mentions 
this  species.  Bell  describes  it  as  follows,  with  3 figures  [’92,  p.  64] : 

“R  = 2 r. 

“ General  form  stellate,  with  rather  deeply  incurved  sides,  flattened ; a 
large  terminal  plate.  Ambulacra  wide,  with  large  suckers,  and  bordered  by 
a row  of  spines,  three  to  each  plate,  and  externally  to  them  one  or  two 
others,  which  are  generally  rather  smaller.  The  ventral  surface  spineless. 
The  marginals  with  spines ; the  superomarginals  are  elongated  from  above 
downwards  and  form  a vertical  wall  on  every  side  of  the  disk  ; neither  on 
them  nor  on  the  inferomarginals  is  a spine  always  developed,  but  it  is 
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generally ; it  is  never  large,  and  there  is  never  more  than  one.  There 
are  about  fifteen  marginals  on  either  side  of  each  arm.  The  paxilliform 
plates  of  the  upper  surface  are  very  delicately  stellate  and  closely  packed. 
The  madreporite,  which  is  distinct  and  rather  deeply  grooved,  is  not  far 
from  the  margin  of  the  disk. 

“ Colour  in  spirit  creamy  yellow. 

“ it  = 28.5  26  24. 

“r=  14  14  11. 

“ Distribution.  Both  sides  of  the  northern  part  of  the  Atlantic,  and 
Arctic  Ocean,  7-632  fms. 

“A.  Faeroe  Channel,  60°  0'  0"  N.,  5°  13'  0"  W.,  312  fms.  ‘Porcupine’ 
Exp.” 

It  is  mentioned  by  Nordgaard  [’93,  p.  10]  as  being  very  common  in 
Beitstad  Fiord.  Pfeffer  mentions  it  from  Spitzbergen.  In  the  first  of  his 
papers  referred  to  here  [’94,  p.  98]  he  mentions  “ 6 erwachsene  und  1 
jimges  Stuck,”  and  in  the  second  [’94a,  p.  102]  he  says,  <£  Auf  Steingrund ; 
aucli  Mudd  bez.  Lehm  mit  Steinen.  15-140  Faden,”  besides  giving  the 
stations  where  the  specimens  were  obtained. 

Terrill  refers  to  this  species  as  follows  [’95,  p.  132] ; “ B [athymetri- 
cal]  range,  5 to  632  fath.  Most  abundant  from  50  to  150  fath.  Taken  at 
numerous  stations  in  Massachusetts  Bay,  Gulf  of  Maine,  Bay  of  Fundy,  etc. 
It  extends  to  Greenland,  Spitzbergen,  and  Northern  Europe.  Circumpolar. 
Allied  species  occur  in  the  South  Atlantic  and  South  Pacific.”  Sluiter 
mentions  it  in  the  collection  of  the  Amsterdam  Museum  as  follows  [’95,  p. 
52]  : “ Ctenodiscus  corniculatus  (Linck)  Perrier.  Mehrere  Exemplare  aus  der 
Barents  See,  70°  17'  NB.,  46°  31'  OL.  Gr.  und  zahlreiche  Exemplare  aus 
der  Kara  See,  71°  NB.,  63'  OL.  aus  einer  Tiefe  von  45-57  Faden.  Alle  in 
Alcohol,  und  drei  von  Bodo,  Norwegen  (Weber).”  It  is  also  mentioned  by 
Vanhoffen  [’97,  fide  Ludwig].  Bidenkap  mentions  it  as  occurring  in 
Lyngenf  jord  ‘ not  seldom,  but  never  in  large  numbers,  in  30-50  fathoms  ’ 
[’99,  p.  100],  as  well  as  at  * Huk0botn  in  20-25  fath.  and  Bamfjord  in  80 
fath.  on  soft  muddy  bottom ; being  common  along  Lofoten  and  Finmarken  ’ 
[’99a,  p.  107]. 
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Doderlein  in  his  short  communication  on  Arctic  starfishes,  considers 
Gt.  krausei  as  a synonym  of  Gt.  corniculatus.  He  says  [’99,  p.  337],  “ Bei 
Gtenodiscus  corniculatus , einem  der  haufigsten  arktischen  Seesteme,  liess  sich 
nachweisen,  dass  Gtenodiscus  krausei  Ludwig  (Zool.  Jahrb.  Syst.  Bd.  1.  p. 
290)  aus  dem  Behringsmeer  damit  identiscli  sein  diirfte,  da  die  fair  Gt. 
krausei  als  specifisch  angegebenen  Merkmale  auch  bei  Gt.  corniculatus 
nachgewiesen  werden  konnen.” 

Ludwig  in  his  work  on  Arctic  starfishes  uses  the  name  Gt.  crispatus 
and  after  giving  an  exhaustive  list  of  references  makes  the  following  re- 
marks [ : 00,  p.  451]  : 

“ Doderlein  hat  unlangst  (1890)  die  von  mir  (1886)  aus  dem  Berings- 
meere  aufgestellte  Art  Gtenodiscus  krausei  ganz  mit  Recht  fur  identisch  mit 
Gt.  crispatus  erklart ; wie  ich  mich  durcli  eine  vergleichende  Untersuchung 
nunmehr  selbst  iiberzeugt  habe,  war  meine  friihere  Aufstellung  des  Gt. 
krausei  als  besonderer  Art  nur  moglich,  weil  es  mir  damals  an  Vergleichs- 
material  fehlte  und  die  iilteren  Beschreibungen  des  Gt.  crispatus  in  manchen 
Punkten  unzulanglich  waren.  Dies  vorangeschickt,  ergiebt  sich  fur  Gt. 
crispatus  heim  heutigen  Stande  unssrer  Kenntnisse  ein  Yerbreitungsgebiet, 
das  in  der  Richtung  von  West  nach  Ost  von  170°  w.  L.  bis  ca.  79°  6.  L., 
also  durch  249  Langengrade  reicht.  Aus  dem  Beringsmeere  (Ludwig  1886) 
geht  die  Art  der  Nordkiiste  Amerika’s  entlang  an  der  Melville-Insel  (Sabine 
1824)  vorbei  durch  die  Barrow-Strasse  (Forbes  1851)  und  von  da  an 
Gronland  (Muller  und  Troschel  1842;  Lutken  1857;  Perrier  1875;  Nor- 
man 1877 ; Duncan  und  Sladen  1881 ; Yanhoffen  1897)  hinunter  zur 
Ostkiiste  Amerikas,  wo  sie  von  Neufundland  (M.  Sars  1861)  und  dem  St. 
Lorenz-Golf  (Whiteaves  1872,  1874)  bis  Cap  Cod  vorkommt  (Stimpson 
1853;  Yerrill  1866,  1873,  1880,  1882,  1885,  1895;  Fewkes  1891).  Nord- 
atlantisch  kommt  sie  weiterhin  an  Spitzbergen  (Lutken  1857 ; Pfeffer 
1894 ; Doderlein  1899)  vor  und  erreicht  westlich  von  Spitzbergen  unter  80° 
3'  n.  Br.  ihren  nordlischsten  Fundort  (Danielssen  und  Koren  1884). 
Weiter  siidlich  und  ostlich  kennt  man  sie  aus  dem  Faroer-Kanal  (Sladen 
1889 ; Bell  1892)  und  dann  an  der  norwegischen  Kuste  von  Christiansund 
bis  Finmarken  (Retzius  1805 ; Duben  und  Koren  1846 ; M.  Sars  1850, 
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1861,  1865,  1869 ; Storm  1878 ; Hanielssen  unci  Koren  1884 ; Auriyilltus 
1886 ; Nordgaard  1893 ; Sluiter  1895  ; Bidenkap  1899),  ferner  aus  der 
Barents-See  (Stuxberg  1878,  1886  ; H’ Urban  1880 ; Hoffmann  1882  ; Ha- 
nielssen  und  Koren  1884  ; Sluiter  1895),  von  der  Murmansclien  Kiiste 
(Jarzynsky  1885),  aus  der  Matotsclikin-Strasse  (Stuxberg  1878,  1886)  und 
nordhcli  von  Nowaja  Semlja  (v.  Marenzeller  1877),  sowie  aus  dein  Ka- 
rischen  Meere,  bis  zum  79°  6.  L.  (Stuxberg  1878,  1880,  1886;  Levinsen 
1886 ; Hurts  1887 ; Sluiter  1895).  Hagegen  ist  sie  nocli  weiter  ostlich  bis 
zum  Ostcap  nocli  niclit  angetroffen  worden,  so  dass  man  sie  trotz  ihrer 
weiten  Yerbreitung  dennocli  niclit  als  vollig  circumpolar  bezeiclmen  kann. 
Yon  Siid  nacli  Nord  reiclit  ilir  Gebiet  westatlantiscli  von  42-75°  n.  Br., 
ostatlantiscli  von  60-80°  n.  Br. 

“ Sie  findet  sicli  Yorzugsweise  auf  lehmigem,  sclilickigem  und  sclilamm- 
igem  Boden,  seltener  auf  barter,  steiniger  Unterlage  und  bewobnt  Tiefen 
Yon  9-1156  (meistens  30-400)  m. 

“ Hie  Bomer-Schaudinn’  sche  Sammlung  entbalt  95  Exemplars  von 
Spitzbergen  und  von  der  Murmansclien  Kiiste  von  den  Stationen  6,  11,  17, 
18,  19,  21,  26,  35  und  57.  Station  6 (78°  15'  n.  Br.,  105-110  m,  Lelim 
rnit  enizelnen  kleinen  Steinen)  liegt  im  Storfjord,  Station  11  (79°  2'  n.  Br., 
250-395  in,  feiner  Sclilick  mit  Steinen)  und  21  (78°  12'  n.  Br.,  210-240  m, 
Mud,  wenig  kleine  Steine)  an  der  Westseite  von  Westspitzbergen,  die 
Stationen  17  (79°  44'  n.  Br.,  430-450  in,  feiner  Mud,  wenig  kleine  Steine, 
viele  Wurmrohren),  18  (80°  8'  n.  Br.,  480  m,  feiner  Mud,  wenig  kleine 

Steine)  und  19  (79°  34'  n.  Br.,  112  m,  Mud  mit  Steinen)  an  der  Nordseite 

von  Westspitzbergen,  Station  26  (78°  5'  n.  Br.,  290  m,  Sclilick,  wenig  kleine 

Steine)  in  der  Olga-Strasse  und  Station  35  (79°  n.  Br.,  195  m,  Lelim,  wenig 

kleine  Steine)  zwisclien  Konig-Karls-Land  und  Nordostland.  Hemnacli  ist 
die  Art  rings  urn  Westspitzbergen  verbreitet  und  gelit  liier  nordlicli  bis  80° 
8'  n.  Br.  Ausserdem  wurde  sie  von  Homer  und  Schaudinn  an  der  Mur- 
mansclien  Kiiste  (Station  57  : 69°  36'  n.  Br.,  128  m,  wenig  Steine,  viele 
Algen  und  Laminarien)  erbeutet.  Hie  Tiefen  jener  spitzbergisclien  Eundorte 
betragen  105-480  m . ” 

Hoderlein  describes  some  specimens  from  the  “ Olga  ” Expedition  and 
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discusses  tlie  identity  of  Ct.  ltrausei  Ludwig  with  the  present  species 

[ : 00,  p.  222]: 

“ Exemplare  dieser  Art  fanden  sich  auf 

“ Station  16 : 75°  40'  N,  17°  30'  O,  179  m Tiefe,  blauer  Schlick  init 

Miischeln. 

“ Station  26  : 78°  5'  N,  14°  13'  O,  145  bis  180  m Tiefe,  sclilickig. 
tr  “ Station  33:  78°  23'  N,  16°  20'  O,  190  m Tiefe,  zalier  Schlick ; 
zahlreicli. 

“Station  55:  75°  40'  N,  17°  1'  O,  190  bis  200  m Tiefe,  griiner  Schlick. 
“ Station  58  : 76°  27'  N,  21°  24'  O,  160  rn  Tiefe,  graner  Schlick. 


Drontheim. 


a. 

b. 

c. 

d. 

e. 

f. 

g- 

h. 

i. 

“ Sclieibenradius 

10  mm. 

11.5 

13 

13 

16 

16 

14 

14.5 

12 

“ Armradius 

18  „ 

21 

26 

27 

29 

31 

30 

37 

30 

“ Zahl  der  Dorsomarginal- 

platten 

ii  „ 

11 

12 

14 

14 

15 

16 

17 

14 

“ Die  yon  der  Olga-Expedition  gesammelten  Exemplare  gehoren  samtlich 
zu  der  normalen  kurzarmigen  Form,  bei  der  das  Yerhaltnis  von  Scheiben- 
radius  znm  Armradius  nahezu  1 : 2 ist.  Wie  schon  Lutken  erwahnt,  frnden 
sich  an  den  Khsten  Ton  Norwegen  Fonnen,  die  sich  auszeichnen  durcli 
ihre  langeren  und  schmaleren  Arme,  so  dass  r : It  nahezu  1:2^  ist,  wie 
das  die  zum  Yergleiche  lierangezogene  Exemplare  h.  und  i.  Ton  Drontheim 
zeigen.  Die  Zahl  der  oberen  Bandplatten  nimmt  mit  dem  Grossenwachstum 
des  Seesternes  ziemlicli  gleichmassig  zu,  sodass  die  kleinsten  der  gesammel- 
ten Exemplare  Ton  18  mm  Armradius  deren  11  jederseits  besitzen,  die 
grossten  Ton  31  mm  deren  15  ; das  Drontlieimer  langarmige  Exemplar  Ton 
37  mm  Armradius  besitzt  17  obere  Eandplatten. 

“ Unter  dem  Nainen  Ctenodiscus  ltrausei  hat  Ludwig  (Zool.  Jahrbiicher, 
System.,  Bd.  I,  pag.  290,  Taf.  6 Eig.  13-16)  zwei  Exemplare  aus  dem 
Beringsmeer  (SO.  Ton  St.  George  in  30  m Tiefe)  beschrieben,  die  ich  nach 
genauer  Yergleicliung  dieser  Besclneibung  mit  zahlreichen  mir  zuganglichen 
Ctenodiscus  crispatus  als  unzweifelhaft  dieser  Art  angehorig  bezeiclmen  muss. 
Der  Autor  Ton  Ct.  ltrausei , dem  Exemplare  Ton  Ct.  crisjoatus  nicht  zuganglich 
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waren,  sail  sicli  (lurch  die  selir  eingehende  Beschreibung  und  Abbildungen 
clieser  Art  bei  Duncan  und  Sladen  (Echinoderma  of  the  Arctic  Sea) 
veranlasst,  Unterschiede  zwischen  der  ihm  vorliegenden  Form  und  Ct. 
crispatus  anzunehmen,  die  tatsachlich  nicht  vorhanden  sind  oder  hochstens 
in  so  unbedeutendem  Masse  bestehen,  dass  sie  zur  Aufstellung  einer 
besonderen  Art  nicht  zu  verwenden  sind.  Der  wichtigste  Unterschied 
zwischen  beiden  Arten  soil  in  Bau  des  Biickenskeletts  liegen,  das  nach 
Duncan  und  Sladen  bei  Ct.  crispatus  ein  kompaktes  Netzwerk  kalkiger 
Teile  bilden  soil  (jedoch  ausdriicklich  £ ahnlich  dem  von  Astropeden 9 ! ), 
‘ welches  die  Paxillen  tragt,’  wahrend  Ludwig  bei  Ct.  Jcrausei  fand,  dass 
£ ein  Netzwerk  ganzlich  fehlt,  dass  die  Paxillen  sich  zwar  an  ihrem  basalen 
Ende  zu  einer  Eussscheibe  verbreitern,  welche  doppelt  so  breit  ist,  wie  die 
Paxille  selbst ; dass  aber  diese  Eussscheiben  sich  nicht  beriihren,  sondern 
stets  durch  skelettfrei  Zwischenraume  von  einander  getrennt  bleiben.’  Tatsach- 
lich zeigt  Ct.  crispatus  genau  das  von  Ludwig  bei  der  Eorm  aus  dem 
Beringsmeer  geschilderte  Yerhalten. 

“ Den  zweiten  wichtigeren  Unterschied  findet  Ludwig  in  der  Zalil  der 
kleineren,  wimperartigen  Stachelchen  an  den  Seiten  der  Bandplatten, 
welche  die  cribriformen  Organe  bedecken ; £ in  den  Armwinkeln  zahlte  er 
zwischen  je  einem  oberen  und  einem  grossen  Bandstachel  in  jeder  Beihe 
etwa  20  kleinere  Stachelchen  bei  Ct.  Jcrausei,  also  etwa  doppelt  so  viel  als 
bei  Ct.  crispatus,  von  diesen  20  Stachelchen  gehoren  etwa  15  der  oberen 
und  5 der  unteren  Bandplatte  an.’  An  der  bezeichneten  S telle  zahle  ich  nun 
bei  drei  trockenen  Exemplaren  von  Ct.  cripatus  (an  Spiritusexemplaren 
sind  diese  Stachelchen  kaum  sicher  zu  zahlen)  16,  17  und  18  Stachelchen 
und  zwar  12  + 4,  bezw.  12  + 5 und  13  + 5 nach  ihrer  Zugehorigkeit  zur  oberen 
und  unteren  Bandplatte. 

<£  Nachdem  sich  diese  beiden  fur  wichtg  gehaltenen  Unterschiede 
zwischen  der  nordatlantischen  und  nordpacifischen  Ctenodiscusiorm  als  nicht 
stichhaltig  erwiesen  liaben,  muss  Ct.  Jcrausei  als  Synonym  von  Ct.  crispatus 
angesehen  werden. 

££  Die  10  oberen  Bandplatten,  welche  an  der  pacifischen  Eorm  bei 
einem  Scheibenradius  von  9.5  mm  und  einem  Armradius  von  18  mm  beo- 
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baclitet  wurden,  entsprechen  durchaus  der  Zahl,  die  bei  gleich  gi*ossen 
atlantisclien  Form  zu  erwarten  ist.  Die  cribriformen  Organe  liaben  bei  dieser 
den  yon  Ludwig  an  der  pacifischen  Form  gescliilderten  Bau.  Die  Lage 
der  Geschlechtsoffnungen  fand  icli  bei  norwegisclien  Exemplaren  an  der  von 
Ludwig  bei  seiner  Form  beobachteten  Stelle,  diclit  iiber  den  Zwischenraum 
zwischen  der  1.  nnd  2.  oberen  Bandplatte.  Die  Yentrolateralplatten  trennen 
bei  meinen  kleineren  Exemplaren  5 der  unteren  Randplatten  von  den 
Adambulacralplatten,  bei  den  grosseren  wachst  diese  Zalil ; bei  der  Form 
aus  dem  Beringsmeer  fand  Ludwig  an  seinen  nocli  kleineren  Exemplaren 
nur  4 Bandplatten  von  den  Adambulacralplatten  getrennt. 

“ Aus  dem  Obigen  gelit  die  interessante  Tatsaclie  hervor,  dass  Ctenodis- 
cus  crispatus  eine  circumpolare  Art  ist,  die  sicli  aus  dem  nordlichen  Eismeer 
nacli  dem  Nord- Atlantic  und  dem  Nord-Pacific  verbreitet.” 

According  to  the  Zoological  Record  this  species  is  mentioned  by  Brqggeii 
[ : 00,  p.  157],  Knipovitsch  (in  Russian)  and  Whiteaves  [ : 01,  p.  48].  Geeeg, 
in  hfs  paper  on  the  echinoderms  of  northern  Norway,  makes  the  following 
remarks  on  this  starfish  [ : 02,  x>.  19]  : 


“ Denne  art  forekommer  meget 
tahig  paa  evjebund  i fjordbasinerne 
mellem  Skjaerstadfjord  og  Porsanger- 
fjord,  30-530  m.  Eksemplarerne,  der 
havde  en  skiveradius  af  indtil  17 
mm.  og  armradius  af  40  mm,  tilh0rte 
dels  den  normale  kortarmede,  dels 
den  langarmede  form. 

“ Yed  den  norske  kyst  er  den 
sydlig  udbredt  til  Christiansund.” 

Under  the  name  of  Ct.  corniculatus  (Linck)  Michailoyskij  has  some 
remarks  on  this  species  [ : 02,  p.  487]  : 

“ Bei  der  iiberwaltigenden  Mehrheit  der  zu  meiner  Yerfiigung  gewesenen 
spitzbergenschen  Exemplare  dieser  Art  ist  das  Yerhaltnis  r:R  = l:2,  oder 
doch  nahe  daran.  Nur  bei  einigen  ging  es  bis  1 : 1.8  einerseits  und  1 : 2.3 
ja  auch  1 : 2.4  andrerseits.  Letztere  Zalilen  nahern  sich  sslir  der  von  Lutken 


This  species  occurs  in  large 
numbers  on  clayey  bottom  in  the 
fjord-basins  between  Skjaerstad  Fjord 
and  Porsangerfjord,  30-530  m.  The 
examples,  which  had  the  disc  radius 
of  up  to  17  mm.  and  arm  radius  of 
40  mm.,  belonged  partly  to  the  normal 
form  with  short  arms,  and  partly  to 
that  with  long  arms. 

On  the  Norwegian  coast  it  is 
distributed  southwards  to  Christian- 
sund. 
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angegebenen  Proportion  fur  die  langarmige  Varietat.  In  onger  Beziehung 
zur  relativen  Armlange  stelit  auch  die  Zahl  der  dorso-marginalen  Plattchen, 
was  man  leiclit  aus  folgender  Zusammenstellung  ersehen  kann  : 


r = 11.5  mm. 

15  mm. 

12  mm. 

12  mm. 

11  mm. 

R — 21  mm. 

29  mm. 

26  mm. 

28  mm. 

26  mm. 

r:  R=  1:1.8 

1:1.9 

1 : 2.1 

1 : 2.3 

1 : 2.4 

Zalil  der  dorso-mar- 
ginalen Plattchen.  12 

12 

13 

16 

17 

“ Weniger  genau,  aber  noch  offenkundiger  tritt  die  Abhangigkeit  in 
der  Zalil  der  Plattchen  von  Alter  und  Grosse  des  Tieres  aus  folgender 
Tabelle  kervor  : 


■-[ 

3 mm. 

6 mm. 

6 mm. 

7 mm. 

7 mm. 

8 mm. 

9 mm. 

10  mm. 

11  mm. 

11  mm. 

12  mm. 

15  mm. 

16  mm. 

6 mm. 

12  mm. 

12  mm. 

14  mm. 

15  mm. 

16  mm. 

19  mm. 

H 

21  mm. 

22  mm. 

22  mm. 

26  mm. 

29  mm. 

33  mm. 

c 

1:2 

1:2 

1:2 

1:2 

1:2.1 

1:2 

1 : 2.1 

r:  R=| 

1 : 2.1 

1:2 

1:2 

1 : 2.1 

1 : 1.9 

1:2 

Zahl  der  dorso-mar 

- ( 

6 8 

9 

9 

9 10 

11 

ginalen 

Plattchen.  ( 

13  11 

12 

13 

12  14 

“ Die  gleiclie  Anzalil  von  dorso-marginalen  Plattchen  bei  Exemplaren, 
die  verscliiedene  Dimensionen  haben,  oder  eine  verscliieden  grosse  Zalil 
davon  bei  Individuen  derselben  Grosse,  bedingen  ikrerseits  wieder  die 
allgemeine  Form  der  Arme,  denn  die  enger  und  in  grosserer  Menge  auf  einer 
und  derselben  Flaclie  befindlichen  Plattchen  treten  bedeutend  starker  am  Ende 
des  Armes  auf  die  obere  Seite  iiber,  wobei  sie  die  zwischen  ihnen  hegende 
freie  Flaclie  verengern  und  verkleinern.  Eines  der  aus  Nord-Spitzbergen 
stammenden  Exemplare,  zeigt  die  bemerkenswerte  Eigentiimlichkeit,  dass 
liinter  der  gewdhnlichen  ventro-marginalen  Stachelreihe  bei  ihm  noch  eine 
zweite,  nicht  weniger  deutlich  ausgesprocliene  Reihe  ebensolcher  Stacheln  sick 
yorfindet,  welche  unterlialb  der  ersten,  in  ungefahr  derselben  Entfernung  von 
ihr,  wie  sie  von  dem  oberen  Rande  der  entsprechenden  Plattchen  gelegen 
ist.  In  alien  iibrigen  ist  dieses  Stuck  ganz  normal. 

“ Die  russisclierseits  constatierten  Fundorte  dieser  Art  unter  80°  57'  und 
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81°  1'  n.  Br.  sind  die  allernordlichsten  aller  bis  dato  von  Spitzbergen 
bekannten. 

“ A.  Birula.  1899.  St.  23  = 23^.(13)  = [Storfjord,  lat.  76°  42  N.,  long. 
17°  28'  E.,  139-131.5  m.,  coarse  stone  fragments,  bottom  temperature  0.7° 
C.]. 

“Dr.  Tschebnyschev.  1899.  St.  27  = 501)(l)=[Lat.  80°  57'  N.,  long. 
20°  51'  E.,  190  m.,  mud,  bottom  temperature  0.7°  C.]  u.  28  = 56n(l)=-[Lat. 
81°  1'  N.,  long.  18°  28'  E.,  180  in.,  mud,  bottom  temp.  0.3°  C.]. 

“Dr.  A.  Walkowitsch.  1900.  St.  1 = 6115(2)  = [Storfjord,  near  Wliales- 
liead,  lat.  77°  27'  N.,  long.  18°  45'  E.,  120.5  m.,  mud,  bottom  temp.  -1.9°- 
-2°  C.],  2 = 62^  (selir  zablreich) [ = Storfjord,  near  Whaleshead,  lat.  77°  28'  N., 
long.  18°  40'  E.,  108-117  m.,  mud,  bottom  temp.  -2°  C.],  5 = 65l>  (10)[= 
Icefjord,  opposite  Advent  Bay,  lat.  78°  22'  N.,  long.  15°  25'  E.,  243  m., 
mud,  gravel  and  ‘small  algae’  (?),  bottom  temp.  0.8°  C.]  u.  9 = 691)(8)[= 
Icefjord ; Klassbilin  Bay,  5 nautical  miles  from  Nordenskjold  Glacier,  lat. 
78°  37'  N.,  long.  16°  40'  E.,  142-133  in.,  thin  mud  with  numerous  stones, 
bottom  temp.  -1.9°  C.].  1901.  St.  6 = 761)(16)[= Storfjord,  between  Whales- 
head and  Cape  Agardh,  lat.  77°  47'  N.,  long.  19°  07'  E.,  101  in.,  soft  mud 
with  fragments  of  annelid  tubes,  bottom  temp.  -1.8°  C.]  u.  14  = 84l:>(2)[  = 
Storfjord,  lat.  78°  3'  N.,  long.  20°  5'  E.,  75.5  m.,  thin  sandy  mud  with 
gravel,  bottom  temp.  2.5  C.].” 

Norman  refers  to  this  species  as  follows  [ : 03,  p.  407]  : “ Ctenodiscus 

crispatus , Betzius.  Inner  reach  of  Lang  Fiord,  in  5-30  fathoms ; Bog  Fiord, 
in  100-120  fathoms ; and  Yaranger  Fiord,  100-125  fathoms.” 

Michailovskij  mentions  Gt.  corniculatus  from  the  vicinity  of  Nova  Zembla 
as  follows  [ : 04,  p.  171]:  “Das  Verhaltnis  r:  II  schwankt  bei  den  gemein- 

samen  Exemplaren  von  1 : 1.8  bis  1 : 2.2.  Yon  einer  Station  liegen  zwei 
unregelmassig  gebildete  Formen  vor,  bei  welchen  je  zwei  Arme  einander 
betrachtlich  genahert  und  auf  eine  gewisse  Strecke  hin  gleichsam  mit  einander 
versclnnolzen  sind.”  The  specimens  were  obtained  at  the  following  stations : 
St.  41= lat.  72°  51  N.,  long.  37°  52'  E.,  240  m.,  mud  with  stones,  bottom 

1)  These  numerals  show  the  numbers  of  the  stations  in  the  whole  series ; those  in  paren- 
theses the  number  of  specimens  taken. 
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temperature  0.9°  C.,  11  specimens;  St.  48=lat.  74°  31'  N.,  long.  53°  20'  E., 
211  m.,  sand,  bottom  temp.  1.9°  C.,  1 spec. ; St.  48b=lat.  74°  28’  N.,  long.  54° 
18'  E.,  160  m.,  mud,  3 young  spec. ; St.  48c=lat.  74°  32'  N.,  long.  54°  20'  E., 
150m.,  gravel,  1 young  spec.;  St.  52b=lat.  74°  30'  N.,  long.  54°  10'  E., 

175m.,  mud,  13  spec.;  St.  58=lat.  75°  13  N.,  long.  53°  23'  E.,  179m., 

mud,  bottom  temp.  1.9°  C.,  1 spec. ; St.  60=lat.  77°  11'  N.,  long.  53°  27' 
E.,  312  m.,  mud,  bottom  temp.  1.6°  C.,  1 spec. ; St.  61=lat.  78°  N., 
long.  52°  57'  E.,  308m.,  mud,  bottom  temp.  0.6°  C.,  7 spec.;  St.  72=lat.  76° 
35'  N.,  long.  61°  11'  E.,  Ill  m.,  mud,  bottom  temp.  1.7°  C.,  15  spec. ; St.  76 
=lat.  77°  53'  N.,  long.  61°  29'  E.,  356  m.,  mud,  bottom  temp.  1.2°  C.,  1 
spec. ; St.  79=lat.  79°  30'  N.,  long.  60°  50'  30"  E.,  225  m.,  sand,  bottom 
temp.  0.6°  C.,  3 spec. ; St.  80-lat.  79°  51'  18"  N.,  long.  60°  44'  E.,  323 
m.,  mud,  bottom  temp.  1.1°  C.,  6 spec.;  St.  82=lat.  80°  26'  N.,  long.  64° 

14'  E.,  204m.,  mud,  1 spec.;  St.  94=lat.  73°  53'  N.,  long.  52°  55'  E., 

162m.,  mud,  bottom  temp.  1.3°  C.,  10  spec.;  St.  95=lat.  73°  30  N.,  long. 
50°  12'  N.,  275  m.,  mud,  bottom  temp.  1.3°  C.,  4 spec.;  St.  98=lat.  71°  38' 
N.,  long.  40°  30'  E.,  320  m.,  mud,  bottom  temp.  1.4°  C.,  3 spec."  Meissner 
mentions  Ct.  procurator  from  tlie  collection  of  the  Hamburg  Magellan  Ex- 
pedition [ : 04,  p.  18,  fide  Zool.  Record]. 

In  his  work  on  the  “ Albatross  ” Asteroidea  Ludwig,  using  the  name 
Ct.  crispatus  (Retzius),  describes  specimens  from  the  tropical  Pacific  and 
brings  out  some  new  points  in  its  synonymy  [ : 05,  p.  104] : 

“ Sladen’s  Ctenodiscus  procurator  von  der  Westseite  Siidamerika’s  (zwiscli- 
en  45°  und  53°  s.  Br.,  in  75-2423  m.  Tiefe)  unterscheidet  sich  von  der  lang- 
armigen  Form  des  nordischen  crispatus  nur  durcli  eine  geringe  Differenz  in  der 
Zahl  der  Randplatten  und  etwas  schwachere  Bewaffnung  der  Adambulacral- 
platten.  Die  hier  vorhegenden  Exemplare  gleichen  aber  diese  Unterschiede15 
vollig  aus  und  sind  iiberdies  durch  ihre  Grosse  bemerkenswert,  in  welcher 
sie  die  grossten  bis  jetzt  bekannt  gewordenen  nordischen  Exemplare  (R=  40 
mm.)  zum  Teil  erheblicli  ubertreffen.  Es  liegen  vier  grosse  Exemplare  mit 
folgenden  Maassen  vor  : 


1)  “ Fur  die  Identitiit  des  Ct.  procurator  mit  Ct.  crispatus  ist  aucb  ein  Vergleick  der  beiden 
Abbildungen : Sladen  l.c.  Tal.  XXX,  Fig,  7 und  Doderlein,  l.c.  Taf.  IX,  Fig.  2 sekr  lebrreich.” 
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Nr. 

R in  mm. 

r in  mm. 

r : R 

ZoR 

ZuR 

1 

56 

19 

1 : 2.95 

20 

21 

2 

49 

18 

1 : 2.72 

18 

18 

3 

45 

17 

1 : 2.65 

16 

17 

4 

38 

15 

1 : 2.53 

15 

15 

“ Diese  vier  grossen  Exemplare  stammen  aus  dem  Golf  von  Panama, 
Station  3393 ; 10.  Marz  1891 ; 7°  15'  n.  Br. ; 79°  36'  w.  L. ; Tiefe  1865  m.  ; 
Bodentemperatur-f  2.67°  C,  oberflacliliche  Temperatur + 23.33°  C ; Bodenbe- 
schaffenlieit : griiner  Schlamm. 

“ Ausserdem  liegt  ein  jnnges  Exemplar  aus  dem  Eingang  des  Golfes  von 
Calif ornien  vor,  Station  3430 ; 19.  April  1891 ; 23°  16'  n.  Br. ; 107°  31'  w. 
L. ; Tiefe  1558  m. ; Bodentemperatur  -j-  3.28°  C,  oberflacliliclie  Temperatur 
4-22.78°  C;  Bodenbeschaffenlieit : schwarzer  Sand;  mit  den  Maasen  : R=:ll 
mm.,,r=5mm.,  r:R=l:2.2,  ZoR=8,  ZuR  = 9. 

“ Da  ich  durch  die  vorliegenden  Stiicke  zu  der  Aufiassung  komme, 
dass  Sladen’s  procurator  mit  der  nordiscken  Art  zusammengehort,1^  so 
ergiebt  sich  aus  den  Fundstellen  des  Challenger  und  des  Albatross  fur 
die  geographische  Verbreitung  die  selir  bemerkenswerte  Tatsache,  dass 
an  der  Ostseite  des  pacifischen  Meeres  eine  nordische,  annahernd  circurn- 
polare  und  bereits  in  Norden  von  geringer  Tiefe  (9  m.)  bis  in  Tiefen  von 
1156  m.  herabsteigende  Art,  die  man  im  pacifischen  Gebiete  bis  jetzt  nur 
aus  dem  Beringsmeere  kannte,  ihr  Yerbreitungsgebiet  sudwarts  bis  zum 
53°  s.  Br.  (Eingang  des  Smyth  Channel)  fortsetzt  und  dabei  uberall  da, 
wo  das  Oberflachenwasser  eine  hohere  Temperatur  besitzt  in  grossere  kaltere 
Tiefen  hinabgeht. 

“ Eines  der  vorliegenden  grosseren  Exemplare  (Nr.  2 der  Tabelle)  liess 
bei  der  anatomischen  Untersuchung  das  Eolgende  feststellen.  Die  Eiiss- 

1)  “ Dagegen  kann  ich  mich  der  PERRiER’schen  Meinung  (Echinodermes  de  la  Mission  scienti- 
fique  du  Cap  Horn,  T.  YI,  Paris  1891,  p.  K 112-144),  dass  Ctenodiscus  australis  Lutein,  dessen 
Yerbreitungsgebiet  dem  des  Ct.  'procurator  benachbart  ist,  als  Yarietat  zu  Ct.  crispatus  zu  ziehen 
sei,  nicht  ohne  "Weiteres  anschliessen.  Penn,  abgesehen  da  von,  dass  mir  keine  Vergleichsobjekte 
vorliegen,  hat  Sladen  (l.c.  1889,  p.  172,  Taf.  XXX,  Pig.  1-6)  fur  Ct.  australis  einige  unterschei- 
dende  Merkmale  betont,  die  Perriee  nicht  berucksichtigt  zu  haben  scheint.” 
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chenampullen  sind  einfacli.  Die  apicale  Erhebung  ist  gut  ausgebildet  und 
endigt  blindgeschlossen ; ihr  der  Leibeshohle  angehoriger  Innenraum  wird 
ebenso  wie  bei  PorceTlanaster  waltharii  durch  ein  senkrechtes  Langsseptum  in 
zwei  Halbkanale  zerteilt.  Superambulacralstiicke  sind  nicht  vorhanden.  Die 
interradialen  Septen  sind  diinnwandig  und  unverkalkt.  In  jedem  Interradius 
fand  sich  eine,  im  Interradius  des  Steinkanales  aber  zwei  (jederSeits  vom 
Steinkanal  eine),  grosse  PoLi’sche  Blasen.  Die  TiEDEMANN’schen  Korperchen 
sind  sehr  gut  ausgebildet.  Interradiale  Blinddarme  sind  niclit  vorhanden ; 
dagegen  gut  ausgebildete,  gesondert  aus  dem  Magen  entspringende  radiale 
Blinddarme,  die  bis  zur  siebten  oder  achten  Bandplatte  in  die  Arme  liinein- 
reichen.  Die  verastelten,  dicken,  in  ein  Biindel  zusammengedrangten  Genital- 
schlauche  reichen  nicht  bis  in  die  Arme  und  sind  ausschliesslich  mit  ver- 
schiedenen  Grossenstadien  kleiner  Eizellen  erfiillt. 

“An  dem  kleinen  Exemplar  von  It =11  mm.  hat  der  Apicalfortsatz  eine 
Lange  von  4 mm.  Wahrend  bei  den  grossen  Tieren  auch  im  Armriicken 
Papula  bis  fast  zur  Armspitze  vorkommen,  sind  sie  bei  dem  kleinen  Exemplar 
nocli  auf  die  Riickenhaut  der  Scheibe  beschrankt.” 

Clark  [ : 05,  p.  1],  Nordgaard  [ : 05,  p.  160,  235,  241]  and  Schmidt 
[ : 05,  p.  18,  19]  mention  this  species  ( fide  Zool.  Bee.). 

Under  the  name  of  Ctenodiscus  crispatus  Retzius,  Grieg  mentions  this 
species  as  follows  [ : 06,  p.  9]  : 

t£  Eundstatte  : 1900  Stat.  10  (1) ; 15  (zahlreich)  ; 52  (sehr  zahlreich) ; 
53  (do.). 

££  1901  Stat.  50  (sehr  zahlreich) ; 56  (einige  Exemplare) ; 83  (1);  87(3);. 
96  (zahlreich). 

££  £ Heimdal  ’ 1900  Stat.  14  (zahlreich). 

££  Diese  Art  ist  sowohl  in  der  kalten  wie  warmen  Area  verbreitet.  Dem 
Material  im  Museum  zu  Bergen  nach  zu  urteilen  ist  die  Kaltwasserform 
kmzarmiger  als  die  Warmwasserform.  Die  Individuen  aus  der  kalten  Area 
hatten  einen  Armradius,  der  hochstens  doppelt  so  gross  wTar  als  der  Schei- 
benradius.  So  war  bei  den  Exemplaren  vom  £ Heimdal  ’ Stat.  14  r.  3-11 
mm.,  R.  4.5-22  mm.,  r. : R.  = 1 : 1.5-2,  die  Dorsomarginalplatten  4-13,  und 
bei  den  Exemplaren  vom  £ Michael  Sars  ’ 1900  Stat.  52  r.  4.5-14  mm.,  R* 
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8-23  mm.,  r. : R.  = l:  1.7-2,  die  Dorsomarginalplatten  6-11.  Bei  den  In- 
dividuen  aus  der  warmen  Area  dagegen  fand  icli  haufig  einen  Armradius, 
der  liber  doppelt  so  gross  war  als  der  Sclieibenradius.  So  war  bei  den 
Exemplaren  vom  4 Michael  Sars  ’ 1900  Stat.  15  r.  5-16  mm.,  R.  9-35  mm., 
r. : R.  = l : 1.7-2. 3,  die  Dorsomarginalplatten  7-16.  An  der  norwegisclien 
Kiiste  frndet  man  nicht  selten  das  Yerhaltins  r.  : II.  = 1 : 2.5,  ja  M.  Sars 
erwalmt  eines  Exemplares  von  Heine,  Lofoten,  wo  es  1 : 2.7  war.  Es  sei 
doch  bemerkt,  dass  andere  Forsclier  Exemplars  dieser  Art  aus  der  kalten 
Area  erwahnen,  die  ebenso  langarmig  sein  diirften  wie  die  Warmwasserform. 
Bei  dem  von  Michailovskij  in  4 Zool.  Ergebnisse  der  russisclien  Expeditionen 
nach  Spitzbergen  ’ beschriebenen  Materiale  variierte  das  Yerhaltnis  zwischen 
Scheiben-  und  Armradius  zwischen  1 : 1.8  und  1 : 2.4,  am  liaufigsten  war  es : 
1 : 2.  Die  Bodentemperatur  der  Oertliclikeiten,  wo  das  selir  reiche  Material 
gesammelt  worden  war,  war  -f-  2.5 — =-  2°,  nur  vier  Exemplare  aus  der  warmen 
Area,  weshalb  man  sagen  darf,  dass  das  Material  der  kalten  Area  angehort.  Es 
scheint  jedoch,  dass  der  einzige  Unterschied  zwischen  Warm-  und  Kaltwasser- 
form  dieser  Art  eben  der  ist,  dass  selbst  die  langarmigsten  Individuen  der 
kalten  Area  nie  oder  liochst  selten  die  relative  Armlange  derer  aus  der 
warmen  erreichen  konnen.” 

This  species  is  mentioned  by  Derjugin  [ : 06,  p.  149]  from  the  Murman 
Sea  and  by  Grieg  [ : 07,  p.  134]  from  the  North  Sea.  The  latter  had  4 two 
long-armed  examples  (r:R  = l:2  and  1:2.27).  In  the  larger  example  the 
disk  radius  was  15  mm.,  arm  radius  34  mm.,  15  dorsomarginal  plates.’  The 
station  was  75°  58'  5"  N.,  14°  8'  W.,  depth  300  m.,  brown  and  grey  clay, 
bottom  temperature  0.40°  C. 

Kalischewskij  makes  some  critical  remarks  on  this  species  and  proposes 
to  distinguish  two  varieties  [ : 07,  p.  25,  9 ngs.]  : 

44  Die  Yergleichung  der  Exemplare  Ctenodiscus  crispatus  (Retzius),  welche 
von  der  Russisclien  Polar-Expedition  in  dem  Karischen  und  Nordsibirischen 
Meere  erbeutet  worden  sind,  mit  den  Exemplaren  derselben  Art,  die  von  der 
Murman-Kiiste  lierstammen,  lasst  die  Yermutung  aufkommen,  dass  in  den 
arktischen  Meeren  zwei  Yarietaten  dieses  Sternes  existieren ; die  sibirische 
Kaltwasser-  und  die  europaische  Warmwasser-Yarietat. 
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“ Dank  der  Liebenswiirdigkeit  der  Herm  A.  S.  Skorikow  und  K.  M. 
Derjugin,  hatte  ich  45  Exemplare  Ctenodiscus  crispatus  (Retzius)  yon  der 
Murmankiiste,  aus  der  Umgebung  der  murmanschen  zoologischen  Station* 
zu  meiner  Yerfiigung,  wofiir  ich  ilmen  hier  meinen  tiefgefiililten  Dank 
ausspreche.  Ausserdem  erwies  sicli  es,  dass  im  zoologischen  Museum  der 
Universitat  zu  Odessa  noch  6 Exemplare  dieses  Sternes  vorlianden  sind, 
welche  mit  der  Etiquette  ‘ Eismeer,  A Graetio  * versehen  sind  und  augen- 
scheinlich  auch  aus  dem  Murmanmeere  stammen. 

“ Obgleich  die  Yergleichung  des  erwahnten  Materials  mit  dem  der 
Sammlung  der  Expedition  keine  Moglichkeit  gab  irgend  welche  feste  Unter- 
scheidungsmerkmale  wahrzunehmen,  so  geben  docli  die  Durclischnittsziffern 
ein  sehr  gutes  Resultat. 

“ Das  Yerhaltnis  R : r bei  den  karisclien  und  nordsibirischen  Exemplaren 
des  Ctenodiscus  crispatus  (Retzius)  ist  durchschnittlich  (von  14  Beobach- 
tungen)  gleich  1.96  bei  einer  Amplitude  yon  2.1-1.9  = 0.2,  wahrend  bei  den 
murmanschen  (durchschnittlich  yon  45  Messungen)  es  nur  1.87  bei  einer 
Amplitude  von  2.2-1.6  = 0.6  ist.  Bemerkenswerth  ist  auch  die  Yerteilung 
der  Dornen  auf  der  abaktinalen  Seite  der  Arme  und  des  Diskus  bei  den 
karisch-sibirischen  und  murmanschen  Exemplaren  : wahrend  bei  der  ersteren  in 
jeder  Gruppe  gewohnlich  8-9  imd  auch  mehr  Dornen  vereinigt  sind  und 
sogar  manchmal  die  sehr  sohde  Zalil  16  erreichen,  fallt  diese  Zahl  bei  den 
letzteren  bis  auf  5-6-7  Dornen ; nur  ausnahmsweise  erreicht  sie  8-9  (s.  Fig. 
76  u.  8 b auf  der  Tabelle  I).  Die  Mundplattclien  sind  iiberhaupt  bei  beiden 
Yarietaten  auch  nicht  gleich  gestaltet.  Die  Figuren  7 a und  8 a auf  der 
Tabelle  I stellen  die  gewohnliche  Form  dieser  Plattchen  der  beiden  oben 
erwahnten  Ctenodiscus-Y arietaten  dar;  iibrigens  sind  auch  Uebergange 
moglich ; das  massive  langgestreckte  Mundplattclien,  welches  gewohnlich 
der  karischsibirischen  Form  Ctenodiscus  crispatus  (Retzius)  eigen  ist,  kann 
auch  bei  der  murmanschen  Form  vorkommen,  und  das  breite  diinne 
Plattchen  wird,  als  Ausnahme,  bei  den  karisch-sibirischen  Exemplaren 
wahrgenommen. 

“ Auf  Grund  der  oben  angegebenen  Merkmale  lialte  ich  es  fur  notig  in 
den  Gewassem  der  emasiatisclien  Ai'ctis  mindestens  zwei  Yarietaten  Cteno~ 
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discus  crispatus  (Retzius),  die  verhaltnismassig  knrzarmige  murmansclie  und 
die  langarmige  karisch-sibirische,  zn  unterscheiden. 

“Die  Sammlungen  der  Russischen  Polar-Expedition  ruckt  die  ostliche 
Yerbreitungsgrenze  des  Gtenodiscus  crispatus  (Retzius)  bis  138°  47'  Ost  vor, 
was  diesen  Stern  als  circumpolare  Art  anerkennen  lasst. 

“ Enndorte : 1.  13  (26)  viii  1900,  Karisclies  Meer,  am  Westufer 
der  West-Taimyr  gegeniiber  dem  Cap-Sterlegow,  Lt.  75°  49'  N.,  Lg.  89° 
35'  Ost. ; Tiefe  38  Mtr. ; Boden — Sclilamm ; zool.  Trawl  (St.  14c) ; 1 
Exemplar. 

“ 2.  21  viii  (3  ix)  1901,  Nordenskioldmeer,  ostlich  von  der  Ost-Taimyr- 

Halbinsel,  Lt.  77°  1'  N„  Lg.  114°  35'  Ost. ; Tiefe  60  Mtr. ; Boden — Sclilamm 
mit  Steinen  ; zool.  Trawl  (St.  46) ; 5 -1- 1 juv.  = 6 Exemplare. 

“3.  24  viii  (6  ix)  1901,  ebendaselbst,  offenes  Meer,  Lt.  75°42'N.,  Lg. 
124°  41'  Ost. ; Tiefe  51  Mtr.,  Boden — Sclilamm ; zool.  Trawl  (St.  49) ; 7 
Exemplare. 

“ 4.  28  viii  (10  x)  1901,  Eismeer  nordlich  von  den  Neusibiriscben 

Inseln,  Lt.  77°  20'  30"  N.,  Lg.  138°  47'  Ost. ; Tiefe  38  Mtr. ; Boden— Sclilamm  ; 
zool.  Trawl  (St.  50)  ; 1 Exemplar. 

“ Tabelle  der  Messungen  des  Gtenodiscus  crispatus  (Retzius)  aus  der 
Sammlung  der  Russisclien  Polar-Expedition : 


St. 

Exempt 

E in 
mm. 

r in 
mm. 

E : r 

Anzahl  d. 
Seitenplat. 
des  Armes. 

Anzahl  der  Dornen  in 

den  Dornenbiindeln. 

14c 

I 

30 

15 

2 

13 

12 

11 

14 

10 

7 

13 

10 

6 

15 

14 

46 

I 

31 

15.5 

2 

13 

10 

10 

11 

11 

6 

7 

13 

12 

7 

9 

46 

II 

31 

14 

2.1 

14 

6 

10 

12 

13 

10 

8 

11 

4 

8 

9 

46 

m 

28 

15 

1.9 

12 

13 

12 

12 

13 

8 

7 

11 

10 

15 

9 

46 

IY 

28 

15 

1.9 

12 

6 

4 

11 

11 

11 

10 

8 

11 

11 

10 

46 

Y 

29 

15 

1.9 

12 

9 

11 

10 

11 

9 

7 

10 

10 

11 

14 

49 

I 

30 

15 

2 

15 

14 

14 

10 

9 

9 

10 

9 

7 

5 

12 

49 

n 

24.5 

12 

2 

11 

13 

8 

15 

8 

11 

6 

5 

9 

9 

13 

49 

m 

21 

10.5 

2 

11 

7 

9 

8 

9 

8 

6 

5 

9 

9 

8 

49 

IY 

21 

11 

1.9 

12 

11 

10 

10 

6 

8 

10 

9 

4 

16 

13 
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49 

Y 

20 

10 

2 

12 

10 

8 

10 

11 

9 

5 

6 

8 

9 

10 

49 

VI 

19 

10 

1.9 

11 

7 

8 

9 

6 

4 

9 

7 

9 

9 

6 

49 

YII 

17 

9 

1.9 

11 

8 

7 

8 

8 

8 

9 

9 

4 

6 

7 

50 

I 

25 

18 

1.9 

13 

11 

14 

11 

15 

8 

14 

6 

12 

8 

8 

“ Tabelle  der  Messungen  des  Ctenodiscus  crispatus  (Retzius)  aus  dem 
Murmansclien  Meere. 


Exempl. 

ft  in 
mm. 

r in 
mm. 

R:r 

Anzahl  d. 
Seitenplatt. 
des  Armes. 

Anzahl  der  Dornen  in  den  Dornenbiindeln. 

r> 

20 

9.5 

2.1 

14 

11 

8 

8 

10 

7 

9 

6 

6 

9 

7 

h 

17 

10 

1.7 

11 

6 

6 

6 

7 

7 

6 

5 

4 

7 

4 

hi 

25 

13 

1.9 

13 

8 

9 

8 

8 

2 

7 

6 

9 

4 

8 

IY 

28 

14 

2 

13 

10 

9 

8 

7 

18 

7 

9 

7 

7 

6 

Y 

20 

10 

2 

11 

9 

7 

7 

7 

7 

8 

7 

6 

6 

10 

YP> 

19 

9.5 

2 

11 

6 

8 

8 

10 

7 

6 

9 

5 

8 

8 

YII 

19 

9.5 

2 

11 

6 

9 

6 

9 

6 

7 

6 

9 

9 

7 

YIII 

18 

9 

2 

12 

6 

6 

7 

9 

6 

6 

7 

7 

6 

7 

IX 

19.5 

9.5 

2 

12 

4 

5 

5 

5 

7 

6 

4 

7 

5 

5 

X 

16.5 

9.5 

1.7 

10 

7 

7 

5 

5 

5 

5 

8 

9 

5 

7 

XI 

18 

10 

1.8 

11 

6 

6 

5 

7 

6 

6 

6 

5 

6 

4 

XII 

24 

11.5 

2 

12 

8 

6 

6 

8 

8 

8 

6 

9 

8 

3 

XIII 

23.5 

12 

2 

13 

7 

7 

6 

9 

7 

9 

4 

5 

6 

9 

XIY 

22 

11 

2 

13 

6 

5 

7 

7 

5 

6 

6 

6 

8 

4 

XY 

24 

15 

1.6 

10 

6 

6 

8 

9 

.7 

4 

10 

4 

6 

8 

XYI 

23 

12 

1.9 

12 

8 

8 

7 

8 

5 

9 

7 

7 

8 

9 

XYH 

24 

12 

2 

12 

6 

6 

8 

6 

6 

5 

8 

5 

5 

8 

XYIII 

22 

11 

2 

12 

6 

6 

7 

7 

7 

5 

5 

5 

7 

6 

XIX2) 

22 

13.5 

1.7 

11 

7 

7 

7 

8 

7 

7 

5 

9 

6 

7 

XX 

16 

9 

1.7 

9 

7 

8 

6 

7 

5 

6 

5 

5 

8 

8 

XXI2> 

19 

11.5 

1.7 

10 

6 

6 

5 

5 

5 

3 

6 

5 

6 

6 

XXII2> 

19.5 

12 

1.6 

11 

6 

7 

6 

7 

6 

5 

7 

5 

5 

4 

XXIIT> 

15 

7 

2.1 

11 

6 

6 

6 

4 

5 

5 

6 

4 

6 

8 
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XXIY2> 

27 

16 

1.7 

15 

8 

9 

8 

8 

8 

5 

9 

9 

8 

8 

XXY 

21 

12 

1.8 

11 

6 

8 

8 

9 

4 

4 

7 

8 

5 

5 

XXYI 

27 

13 

2.1 

15 

7 

6 

8 

6 

7 

7 

6 

4 

7 

6 

xxyd 

19 

10 

1.9 

11 

7 

6 

7 

7 

7 

8 

9 

4 

5 

7 

XXYDI 

14 

7 

2 

9 

6 

4 

4 

5 

6 

6 

7 

4 

5 

4 

XXIX 

21 

11.5 

1.8 

11 

6 

8 

7 

7 

6 

8 

6 

9 

9 

8 

XXX 

25 

13 

1.9 

13 

8 

6 

4 

7 

7 

6 

7 

10 

7 

8 

XXXI 

20.5 

11 

1.9 

11 

6 

6 

6 

7 

6 

4 

7 

6 

7 

4 

XXXII 

23 

12 

1.9 

13 

9 

8 

6 

9 

8 

8 

7 

5 

7 

8 

XXXIH 

19 

10 

1.9 

11 

6 

7 

6 

6 

5 

7 

5 

8 

7 

11 

XXXIY 

18 

9.5 

1.9 

11 

6 

5 

5 

6 

4 

8 

5 

4 

6 

5 

XXXY 

22 

11 

2 

12 

13 

10 

7 

6 

4 

5 

11 

12 

8 

12 

XXXYI 

15 

7.5 

2 

9 

5 

5 

4 

5 

4 

5 

5 

6 

5 

4 

xxx  Yn 

21 

10.5 

2 

12 

7 

9 

8 

7 

6 

5 

7 

7 

7 

5 

xxxydi 

20.5 

9.5 

2.2 

12 

7 

6 

7 

6 

6 

7 

8 

8 

4 

7 

XXXIX1 2) 

18 

10 

1.8 

12 

4 

6 

6 

5 

6 

4 

5 

5 

5 

6 

XL 

18 

11 

1.6 

11 

8 

5 

9 

7 

6 

6 

8 

5 

8 

7 

XLI2) 

21 

12.5 

1.7 

12 

6 

8 

6 

6 

4 

6 

5 

4 

7 

7 

XLH2) 

22.5 

14 

1.6 

11 

10 

11 

8 

8 

8 

8 

9 

9 

6 

5 

xliip 

18 

10 

1.8 

12 

6 

6 

7 

4 

7 

5 

5 

4 

5 

4 

XLIY 

23 

14.5 

1.7 

12 

8 

5 

6 

7 

8 

7 

6 

6 

3 

6 

“ Ausser  diesen  44  Exemplaren,  befindet  sieli  in  dem  mir  zur  Yerfiigung 
stelienden  Material  aus  dera  Murmansclien  Meere  nocli  ein  Exemplar  des 
Ctenodiscus  crispatus  (Retzius),  welches  eine  interessante  Missgestalt,  eine 
Asymmetrie  darstellt.  Das  Centrum  des  Diskus  ist  bei  ilim  auf  die  Seite 
geruckt,  infolgedessen  ist  in  einem  Ealle  R = 24.5mm.  imd  im  anderen= 
20.5  mm.;  r schwankt  yon  15.5  mm.  bis  12  mm.,  R : r=1.7-1.6  Die  Zalil 
der  Seitenplattchen  ist  aber  an  alien  Armen  gleicli,  namlich  12  ; die  Zalil 
der  Stacheln  in  einzelnen  Gruppen  9,  7,  5,  6,  7,  5,  4,  8,  7,  6. 


1)  “ Ein  zusammengepresstes  Exemplar.” 

2)  ‘ 4 Ein  aufgetriebenes  Exemplar  mit  sparlich  sitzenden  Dornenb  iindeln. 
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“ Die  Messungstabelle  der  Exemplare  Ctenodiscus  crispatus  (Retzius)  des 
zoologischen  Kabinets  der  Universitat  Odessa. 


Exemp. 

K in 
mm. 

r in 
mm. 

B:r 

Zakl  der 
Seitenplatt. 
des  Armes. 

Zakl  der  Dornen  in  Dornenbiindel. 

I 

20 

11.5 

1.8 

12 

6 

4 

6 

5 

10 

11 

7 

6 

5 

6 

n 

22 

13.5 

1.6 

11 

6 

8 

3 

6 

6 

6 

9 

7 

4 

8 

in 

17.5 

10 

1.75 

11 

5 

6 

6 

4 

5 

5 

6 

7 

5 

5 

IY 

15 

8 

1.9 

11 

6 

6 

5 

5 

4 

6 

7 

7 

5 

4 

Y 

15 

9 

1.7 

10 

4 

4 

6 

7 

5 

6 

4 

5 

3 

7 

YP) 

15 

9 

1.7 

10 

7 

4 

6 

8 

4 

6 

6 

6 

7 

5 

Koehler  describes  some  specimens  from  the  dredgings  of  the  “ Princesse 
Alice  ” [ : 09,  p.  28]  : 

“ Campagne  de  1898  : Stn.  939,  profondeur  177  m.  Nombreux  echantil- 
lons. — Stn.  976,  profondeur  186  m.  Quelques  echantillons. — Stn.  1012,  pro- 
fondeur 430  m.  Plusieurs  echantillons. 

“ Campagne  de  1906  : Stn.  2495,  profondeur  251  m.  Un  echantlllon. 

“ Campagne  de  1907  : Stn.  2619,  profondeur  50-20  m.  Un  echantillon. 

“ Certains  auteurs  ont  distingue  une  forme  a bras  courts  et  une  forme 
a bras  longs  et  Kalischevsky  a meme  cru  reconnaitre,  en  outre,  que  chaque 
de  ces  formes  differait  aussi  par  le  nombre  des  granules  des  plaques : cet 
anteur  ajoute  cependant  qu’il  y a des  passages  entre  les  deux  formes. 

“ Dans  nos  exemplaires  recueillis  par  la  Princesse-Alice,  le  rapport  qr 
est  egal  a 2 ou  il  est  tres  voisin  de  ce  chifire.  Je  trouve  par  exemple  que 
dans  le  plus  grand  individu,  R = 38  et  r=18  mm ; dans  d’autres,  R=30  et 
r — 14  mm. ; R=22  et  r=10  mm.,  etc. 

“ Dodeklein  notamment  a publie  [ : 00,  p.  221]  une  description  detaillee 
accompagnee  d’excellentes  photographies  du  Gt.  corniculatus. 

“ Distribution  geographique. — Le  Gt.  corniculatus  est  ime  espece  presque 
completement  circompolaire,  car  sa  forme  pacifique,  que  Ludwig  avait  d’abord 
separee  du  Gtenodiscus  atlantique,  doit  lui  etre  reunie,  de  l’avis  meme  de  ce 
savant.  Sur  les  cotes  de  l’Amerique  du  Nord,  le  Gt.  corniculatus  s’efcend 

1)  “ Ein  aufgeblasenes  Exemplar.” 


JAPANESE  ASTEROIDEA. 


89 


entre  le  42°  et  le  75°  Lat.  N.  On  le  connait  dans  toutes  les  regions  septen- 
trionales  de  l’Europe  et  de  l’Asie,  et  ses  limites  d’extension  vers  l’Est  ont 
ete  reculees  par  l’Expedition  polaire  russe  jusqu’au  138°  Long.  E.  II  s’etend 
done  du  170°  Long.  O.  jnsqu’au  138°  E.,  soit  sur  un  espace  de  plus  de  300°. 
II  peut  vivre  dans  les  mers  boreales,  entre  9 et  1156  m de  profondeur. 

“On  aurait  pus  croire  que  le  Ct.  corniculatus  restait  localise  dans  les 
regions  septentrionales  de  notre  globe,  et  ce  n’est  pas  sans  quelque  surprise 
qu’on  le  voit  figurer  parmi  les  especes  draguees  par  1’ Albatross  dans  le 
golfe  de  Panama  et  a l’entree  du  golfe  de  Californie,  a des  profondeurs  de 
1865  m et  de  1558  m.  Ludwig,  qui  a etudie  ces  echantillons,  les  trouve 
absolument  identiques  a ceux  des  mers  boreales.  Quatre  individus  dragues 
dans  le  golfe  de  Panama  sont  particulierement  remarquables  par  leur  taille 
et,  dans  le  plus  grand,  It =56  et  r=19  mm. 

“ Quelle  est  au  juste  la  valeur  des  differences  qui  separent  les  Ct. 
australis  Lutken  et  procurator  Sladen  des  mers  australes,  du  Ct.  corniculatus 
boreal  ? II  me  parait  pour  le  moment,  impossible  de  repondre  a cette 
question.  II  est  incontestable  que  les  trois  especes  sont  tres  voisines  et  que 
le  Ct.  procurator  se  rapproche  beaucoup  du  Ct.  corniculatus.  Si  leur  identite 
venait  a etre  demontree,  le  Ct.  corniculatus  devrait  etre  note  comme  une  des 
tres  rares  formes  bipolaires  actuellement  connues.” 

Koehler  again  mentions  it  from  the  collection  of  the  French  expedition 
to  the  Arctic  [ : 09b,  p.  122]  : “ Ctenodiscns  corniculatus  (Linck).  Quelques 
echantillons  de  taille  plutot  petite.  Mer  de  Barentz.”  Verrill  mentions 
some  four  rayed  specimens  from  New  England  and  figures  one  beside  a 
regular  five  rayed  example  [ : 09,  p.  548,  549]. 

Mortensen  describes  a specimen  from  north-east  Greenland  as  follows 
[ : 10,  p.  256]  : 

“ Stat.  98  (77°  N.  17£°  W.)  300  m.  1 specimen.  It  = 39  mm.,  r = 18 

mm. 

“ It  is  noteworthy  that  the  paxillse  in  this  species  are  connected  at  their 
bases  by  radiating  muscles,  very  beautifully  arranged  (PI.  XYI.  Eig.  5). 
The  spinelets  of  the  paxillse  are  invested  in  a thick  skin,  and  generally 
they  are  united  in  bundles  of  two  or  three,  as  is  especially  seen  very 
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beautifully  on  staining  tlie  skin.  The  wall  of  the  stomach  is  full  of  small, 
irregular  specules  (PL  XYI.  Pig.  4). 

“In  one  of  the  interradia  I found  on  this  specimen  a cluster  of  eggs, 
attached  to  one  of  the  genital  openings.  The  eggs  are  rather  large,  0.6-0.7 
mm  in  diameter.  The  ovaries  are  seen  to  contain  eggs  in  all  stages  of 
development,  from  quite  young  to  such  as  are  quite  mature,  ready  to  be 
laid.  These  facts  make  it  very  probable  that  this  species  has  not  pelagic 
larvae ; evidently  the  eggs  must  be  laid  at  different  epochs,  since  they  do 
not  become  ripe  at  the  same  time,  as  is  generally  the  case  in  those  forms, 
where  the  eggs  develop  into  pelagic  larvae. 

“ The  present  specimen  differs  not  inconsiderably  from  the  typical  form 
in  the  marginal  plates  being  somewhat  spinous  and  not  so  regular  in  shape 
(Pl.  XIY,  Fig.  4,  to  compare  with  PI.  XIY,  Fig.  6,  representing  the  cor- 
responding plates  from  a specimen  of  the  typical  form).  The  limit  between 
the  upper  and  lower  marginal  plates  is  indistinct,  on  account  of  a thick 
covering  skin.  Whether  tliis  specimen  represents  a distinct  variety  or  perhaps 
an  individual  abnormality  can,  of  course,  not  be  settled  on  the  evidence  of  the 
present  material.  But  I am  inclined  to  regard  it  as  an  abnormal  specimen. 
In  a specimen  from  the  Kara  Sea  I have  found  traces  of  a similar  irregularity 
in  the  marginal  plates,  but  much  less  developed  than  in  the  present  specimen. — 
Otherwise  it  agrees  with  Kalischewskij’s  cold  water  variety. 

“ Concerning  the  most  interesting  geographical  distribution  of  this 
species,  see  below,  p.  294.”  The  wide  distribution  of  this  and  several  other 
species  of  starfishes  is  cited  as  an  argument  in  favour  of  A.  H.  Clark’s 
“ Polar-Pacific  ” region. 

Fisher  adds  to  the  list  of  synonyms  the  Ctenodiscus  australis  of  Loven 
ms.  Lutken,  a point  on  which  I would  not  express  my  own  opinion  without 
examining  the  original  specimens.  He  then  gives  a very  exhaustive  account 
of  G.  crisjpatus  [Fisher,  :11,  p.  31]  : 

“ Diagnosis . — Bays  five,  exceptionally  four  or  six.  B=1.66  r to  3.16  r. 
General  form  stellato-pentagonal,  to  stellate,  extremely  variable.  Abactinal 
surface  more  or  less  tumid  and  usually  with  an  elevated  cone  in  centre 
of  disk ; paxillse  variable,  usually  low,  with  few  to  many  spinelets  which 
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are  short,  clavate  and  skin-covered.  Marginal,  actinal  intermediate,  and 
adambulacral  plates  obscured  by  a thin  soft  skin.  Continuous  narrow  deep 
grooves  extend  between  marginal  plates,  across  intermediate  area,  and 
between  consecutive  adambulacral  plates.  These  are  overhung  on  either  side 
by  a fold  of  skin  embedded  in  which  are  numerous  flattened  spinelets,  as 
in  the  lamellae  of  typical  cribriform  organs.  Between  special  raised  ridges 
of  marginal  plates  these  furrows  are  deeper  and  Y-shaped  with  five  to  seven 
superimposed  lamellae  on  either  side.  Marginal  plates  eleven  to  twenty,  in 
each  series,  from  median  interradial  line  to  extremity  of  ray.  A single  short 
conical  spine  at  upper  end  of  each  superomarginal,  and  another  similar  one 
on  each  inferomarginal  on  the  actinolateral  margin  of  ray.  Adambulacral 
plates  with  an  oblique  series  of  three  to  five  sharp  short  skin-covered 
spines,  and  on  aboral  outer  corner  a similar,  usually  shorter  spine, 
covered  with  the  general  investment  of  actinal  surface.  Mouth  plates 
prominent ; along  free  margin,  about  six  spines  like  those  of  adambula- 
cral and  at  inner  end  of  plate  a single  more  prominent  spine ; two 
or  three  short  conical  tubercles  usually  stand  in  a series  on  either  side 
of  median  suture,  these  sometimes  as  long  as  furrow  spines.  Superambula- 
cral  plates  present. 

“ Description. — No  adequate  description  of  this  species  is  readily  availa- 
ble. With  the  ample  material  at  my  disposal  it  seems  well  to  give  a 
description  and  at  the  same  time  to  point  out  some  of  the  most  prominent 
of  the  variations.  Instead  of  placing  this  last,  a separate  subhead  is  given 
to  each  category  of  characters  and  the  variations  considered  at  once. 

“ This  a remarkably  variable  species,  especially  in  the  length  of  the 
rays,  and  their  width,  and  in  the  general  facies  of  the  animal.  Practically 
all  of  the  most  diverse  variations  may  occur  in  examples  from  a single 
station,  and  they  are  thus  not  due  to  locality.  As  slender  and  broad  armed 
forms  occur  among  the  smaller  specimens  this  difference  is  not  due  to  age. 

“ Proportions. — A striking  series  of  four  nearly  equal  sized  specimens 
from  stations  4235  illustrates  admirably  the  difference  in  form,  measurements 
being  given  in  the  accompanying  table. 

“ Measurements  of  Gtenodiscus  crispatus. 
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Station. 

E. 

r. 

B:r 

Number  of  | 
supero- 
marginal 
plates.1) 

Width  of 
ray  at 
base.2) 

Number 
of  furrow 
spines.3) 

Width  of 
madre- 
poric 
plate. 

Eemarks. 

42351 

38 

12.0 

3.16  : 1 

20 

14 

5 

4.0 

Actinal  area  very 
narrow ; paxillae 
medium  sized. 

42352 

39 

16.0 

2.45  : 1 

18 

20 

3-5 

3.5 

Paxillae  medium 

sized. 

42353 

36 

14.0 

2.57 : 1 

16-18 

18 

3-4 

4.0 

Do. 

42354 

40 

17.0 

2.35  : 1 

17-18 

21 

4-5 

4.0 

Paxillae  smaller. 

42231 

35 

19.0 

1.8:1 

13 

23 

3-5 

3.0 

Paxillae  medium 

sized ; average 
proportion. 

42232 

33 

18.5 

1.84 : 1 

11 

22 

4-5 

2.5 

Paxillae  larger  (PI. 
4,  fig.  5). 

4286 

29 

17.5 

1.66  : 1 

12 

20 

3-4 

2.75 

Paxillae  small. 

“ Specimen  42351  lias  slender,  narrow  rajs  (from  above  resembling  a 
Psilaster  somewliat)  and  numerous  marginal  plates  with  fairly  wide  fasciolar 
furrows.  The  intergradation  is  perfect,  through  42354  to  4286,  a very  short- 
rayed  form  almost  arcuately  pentagonal,  with  few  superomarginal  plates.  If, 
in  the  above  table,  the  width  of  ray  at  base  is  compared  with  it,  and  the 
proportion  II : r taken  into  account,  the  great  difference  in  proportion  is  at 
once  evident. 

“ Abactinal  surface  ; 'paxillae. — In  some  specimens  the  epiproctal  cone  is 
inverted , in  others  very  inconspicuous.  In  specimens  with  rays  nearly  the 
same  length  the  width  of  the  paxillar  area  varies  considerably,  especially  at 
the  end  of  ray,  thereby  giving  some  specimens  a much  more  robust  appear- 
ance. The  fact  that  in  some  examples  the  abactinal  wall  is  nearly  plane, 
except  for  the  epiproctal  cone,  and  much  inflated  in  others  is  due,  of  course, 
to  the  condition  of  the  animal  at  the  moment  of  death,  but  is  important  as 
magnifying  one  or  two  trivial  characters,  such  as  the  angle  of  marginal 

1)  “ From  interradial  line  to  tip  of  ray.” 

2)  “ Measured  from  one  interradial  line,  across  abactinal  surface  to  adjacent  interradial  line.” 

3)  “ Spines  on  furrow  edge  of  adambulacral  plate ; one  or  more  spines  on  surface  of  plate 

not  counted.” 
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plates  and  compactness  of  paxillao.  Two  extremes,  botli  from  station  4223, 
will  serve  to  illustrate  variability  of  paxillae.  Each  specimen  has  R=:34mm. ; 
in  A,  paxillae  in  neighbourhood  of  madreporic  body  have  seven  to  twelve 

spinelets,  occasionally  as  few  as  four  on  very  small  ones;  of  these  never 

more  than  one  is  situated  in  centre  of  tabulum  and  rather  more  than  half 
the  paxillae  have  no  central  spinelet  at  all ; in  B the  paxillae  ordinarily  have 
from  twelve  to  twenty-two  spinelets,  of  which  three  to  five  occupy  centre  of 
tabulum,  and  all  or  very  nearly  all  have  central  spinelets,  those  paxillae  on 

outer  part  of  ray  having  so  few  as  one  central  spinelet.10  When  these  two 

specimens  are  placed  side  by  side  the  difference  is  very  striking.  Many  of 
the  specimens,  both  small  and  large,  lack  a central  spinelet  to  paxillae 
altogether,  thus  resembling  exactly  some  Atlantic  examples.  There  is  as 
much  if  not  more  difference  in  the  extremes  of  these  specimens  than  is  shown 
by  Sladen’s  two  figures  illustrating  paxillae  of  Ctenocliscus  australis  and  G. 
procurator ,1 2)  while  in  the  extremes  of  body-form  the  difference  is  greater  than 
between  figures  1 and  7,  illustrating  the  same  two  species.  I thought  at 
first  that  the  difference  in  size  of  madreporic  body  might  furnish  a character 
of  some  constancy,  to  separate  Icrausei  from  crispatus , the  latter  having  the 
larger  body.  This  character  also  is  very  variable  in  Pacific  specimens,  some 
examples  having  fairly  large,  others  small  madreporic  bodies.  In  four  rather 
poorly  preserved  Atlantic  specimens  the  madreporic  body  is  more  constant 
and  is  one  and  one-half  times  greater  in  diameter  than  in  Pacific  examples 
of  the  same  size. 

“ The  shaft  of  the  paxilla  varies  in  length.  In  specimens  from  very 
deep  water  it  is  longer  than  in  shallow  water  specimens. 

“ The  bases  of  paxilla),  or  the  abactinal  ‘ plates,’  are  circular  and  rather 
closely  placed,  usually  not  quite  touching.  They  are  largest  about  one-half 
r from  centre  of  disk,  decreasing  in  size  toward  tip  of  ray  and  centre  of  disk. 
Along  mid-radial  line  where  there  are  no  papulae  the  plates  are  smaller  and 
usually  broadly  elliptical.  Papulae  are  not  regularly  arranged,  four  to  six  usual- 
ly occurring  about  a plate.  They  are  single,  and  are  lacking  on  a circular 

1)  “ Atlantic  specimens  show  the  same  range  of  variation.” 

2)  “ Challenger  Asteroidea,  pi.  30,  figs.  4 and  9.” 
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area  in  centre  of  disk  (including  the  central  cone)  and  on  five  narrow  radial 
and  five  narrow  interradial  areas  extending  from  the  centre  like  the  spokes  of 
a wheel.  On  either  side  of  the  radial  areas,  papulae  extend  to  tip  of  ray. 

“ Marginal  plates. — Supermarginal  plates  exactly  opposite  inferomar- 
ginals.  The  former  are  thin  and  confined  to  side  wall  of  ray.  The  actino- 
lateral  border  of  ray  with  its  series  of  spines  is  slightly  nearer  upper  than 
lower  border  of  inferomarginals.  The  part  of  inferomarginal  below  the 
actinolateral  spine  has  a rather  broad  specialised  ridge,  which  is  broader 
than  intervening  fasciolar  furrow.  This  furrow  is  roofed  over  by  a single  row 
of  spinelets  immersed  in  a continuous  web,  eight  or  nine  of  these  spinelets 
occurring  between  lower  edge  of  plate  and  actinolateral  spine.  When  dried 
the  surface  of  plate  shows  often  numerous  minute  bosses.  Directly  above 
the  actinolateral  spine  the  specialised  ridge  narrows  abruptly  and  joins  without 
a conspicuous  break,  that  of  superomarginal.  The  fasciolar  channel  is  several 
times  broader  than  the  specialised  ridge  and  is  a Y-shaped  trough,  on  whose 
sides  are  five  to  seven  parallel  superimposed  but  distinctly  spaced  series  of 
delicate  spinelets  in  a continuous  web.  Each  web  extends  from  the  upper 
end  of  a superomarginal  plate  to  the  actinolateral  spine.  The  whole  apparatus 
of  five  to  seven  webs  or  lamellae  on  either  side  of  the  Y-shaped  trough, 
extending  over  its  cavity,  forms  a very  delicate  cribriform  organ  or  filter. 
The  series  of  spinelets  roofing  the  furrow  are  much  flattened  and  the  tip 
ends  in  several  minute  points.  Owing  to  the  greater  width  of  furrow,  these 
spinelets  are  much  longer  than  those  of  lower  end  of  inferomarginals.  The 
other  spinelets  are  narrow  and  more  delicate  and  decrease  in  size  in  each 
successive  tier  toward  bottom  of  furrow.  In  alcoholic  specimens  the  mem- 
brane investing  the  spinelets  is  usually  so  thick  that  they  are  only  seen  with 
difficulty.  The  spinelets  act  only  as  a support  for  the  membrane  and  do  not 
themselves  function  as  strainers,  as  in  Astropeden.  The  superomarginal  spine 
which  stands  at  the  top  of  the  plate  is  either  terete,  tapering,  and  pointed, 
or  broadly  lanceolate  and  acute  like  a spear  tip.  On  outer  part  of  ray  there 
are  sometimes  two  spines  on  a few  plates. 

“ The  variation  in  number  of  marginal  plates  has  already  been  indicated 
in  the  table.  The  margin  of  ray  and  disk  is  thicker  in  some  examples  than 
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in  others,  the  appearance  being  heightened  by  recurved  rays,  when  the 
actinolateral  angle  is  rounder  and  less  abrupt.  The  exposed  surface  of  the 
specialised  ridge  of  superomarginal  plates  is  thin  or  narrow,  but  varies  more 
or  less,  being  slightly  broader  in  four  Atlantic  specimens;  but  in  another 
Atlantic  example  from  off  Newfoundland  they  are  as  narrow  as  in  Alaskan 
specimens.  The  height  of  superomarginals  is  variable,  specimens  from  1,033 
fathoms  having  much  lower  ones.  This  is  readily  appreciated  by  noting  the 
distance  between  the  two  series  of  marginal  spines  in  the  interbracliial  arc. 

“ Actinal  surface. — The  adambulacral  armature  is  essentially  alike  in  both 
Atlantic  and  Pacific  specimens,  some  examples  showing  a preponderance  of 
three  or  four  spines,  others  of  four  and  five.  Besides  the  spine  (not  of 
furrow  series)  which  usually  stands  on  the  outer  aboral  corner,  there  is  usually 
one  to  several  very  much  smaller  and  more  delicate  spinelets  along  adoral 
and  outer  edge  of  plate.  These  can  not  be  distinguished  readily  unless 
specimen  is  dry. 

“Actinal  interradial  area,  like  marginal  and  adambulacral  plates,  are 
overlaid  by  membrane  through  which  the  plates  are  scarcely  visible  until 
dried.  Plates  are  arranged  in  series  running  from  marginals  to  adambula- 
crals.  Deep  channels  also  follow  the  same  course.  These  are  overhung  by 
a series  of  spinelets  embedded  in  membrane,  being  a continuation  of  the 
marginal  fascioles.  The  interradial  channel  splits  and  runs  on  either  side  of 
mouth  plates.  The  first  on  ray  always  runs  between  second  and  third 
adambulacral,  the  second  between  the  third  and  fourth,  and  so  on.  The 
photographic  figure  will  show  the  arrangement  of  plates. 

“ Anatomical  notes. — No  intestine,  no  intestinal  coecum,  no  anus.  The 
conical  eminence  in  centre  of  disk  contains  a prolongation  of  the  coelom  and 
is  divided  by  a vertical  septum.  Stomach  large,  single,  firmly  moored  to 
abactinal  wall.  Hepatic  coeca  large,  extending  nearly  to  end  of  ray,  and  with 
spacious  cavity.  Gonads  interradial,  one  on  either  side  of  the  membranous 
interradial  septum.  Ampullae  single ; tube  feet  large,  conical,  pointed ; no 
deposits  in  walls ; one  Polian  vesicle  to  each  interradius. 

“ Superambulacral  plates  present ; absent  from  first  and  sometimes  second 
ambulacral  ossicle  and  also  from  last  six  or  eight  at  end  of  ray.  These  plates 
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are  not  very  conspicusous,  being,  dorsoventrally  flattened  and  overlaid  by 
membrane.  Although  Ludwig15  states  that  they  are  absent  from  his  speci- 
mens (Panama  region),  I think  he  must  have  overlooked  them.  They  are 
very  easily  seen  if  a portion  of  the  ray  is  treated  with  caustic  potash  solution. 
They  are  present  in  a specimen  examined,  from  station  3307,  from  the  great 
depth  of  1,033  fathoms.  I also  dissected  a specimen  from  station  2452,  off 
Newfoundland,  89  fathoms,  and  the  superambulacral  ossicles  are  present. 

“In  the  centre  of  the  conical  abactinal  prolongation  one  can  easily 
distinguish  in  many  specimens  a small  ‘ pore  ’ evidently  connecting  with  the 
body  cavity.  This  is  also  present  in  many  Eremicaster  tenebrarius,  and  is 
what  Sladen  took  to  be  an  anus  in  P or  cello master.  I think  it  must  be  an 
artificial  opening  caused  by  a stretching  of  the  abactinal  membrane  at  the 
summit  of  the  cone,  and  possibly  subsequent  wearing,  as  the  rudimentary 
paxillse  are  usually  more  or  less  worn  down  here. 

“ The  walls  of  the  stomach  contain  numerous  small  straight  or  irregular 
rods  and  grains  from  0.01  to  0.175  mm.  in  length.  They  are  sometimes 
provided  with  irregularities  on  sides  or  are  irregularly  triradiate.  They  are 
found  also  in  the  walls  of  the  hepatic  coeca,  but  are  not  so  numerous.  On 
the  lips  of  the  peristome  they  are  transformed  into  broader  irregular  flattened 
rods  with  a few  perforations,  but  in  the  peristome  itself  are  comparatively 
few  scattered  rods  like  those  of  stomach  walls,  and  only  near  the  lip  they 
are  perforated.  In  the  walls  of  stomach  near  mouth  the  rods  are  usually 
simple  and  very  regular,  and  tend  to  arrange  themselves  in  close  meridional 
series. 

“Japanese  specimens. — I have  eight  specimens  from  station  4818,  Sea  of 
Japan,  225  fathoms.  One  of  the  largest  of  these  is  figured.  All  have  very 
small  low  paxiUae  with  comparatively  few  spinelets.  The  superomarginals 
are  also  slightly  narrower  than  in  shallow- water  Alaskan  examples,  but  about 
as  in  specimens  from  1,033  fathoms,  Bering  Sea.  (The  latter  have  large 
paxillse,  with  usually  high  pedicels,  which  lack  entirely  the  central  spinelets). 
The  Japanese  specimens  have  four,  but  occasionally  also  three  and  five 
furrow  spines. 

1)  “Mem.  Mus.  Comp.  Zool.,  vol.  32, >1905,  p.  105.” 
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“ Anotlier  specimen  from  station  5039,  south  east  of  Hokushu,  326 
fathoms,  is  very  different,  having  narrower  and  longer  rays  (R=3r),  large 
paxillse,  with  comparatively  long  pedicels,  the  summit  of  which  lacks  central 
spinelets,  and  small  actinolateral  spinules.  There  are  four  furrow  spines,  as 
in  the  Japan  Sea  examples.  This  is  also  figured. 

“ Superambulacral  plates  are  present. 

“ Distribution. — Bering  Sea,  along  the  north  coast  of  America  to  Melville 
Island ; through  Barrow  Strait  to  Greenland ; south  along  the  east  coast  of 
North  America  to  Cape  Cod ; west  and  north  of  Spitzbergen  to  latitude  80° 
3'  N. ; south  to  Faroe  Islands,  and  on  the  Norwegian  coast  from  Kristian- 
sund  to  Finmark ; Spitzbergen,  Barents  Sea,  Murman  coast,  Matochkin 
Strait,  Nova  Zembla,  and  northward ; Kara  Sea  as  far  as  longitude  79°  E. 
From  here  to  East  Cape  the  species  has  not  yet  been  recorded.15  From  Bering 
Sea  the  species  ranges  south  into  the  Sea  of  Japan,  and  on  the  American 
side  to  California,  and  is  recorded  from  the  mouth  of  the  Gulf  of  California 
(Ludwig)  and  Gulf  of  Panama  (Ludwig),  and  under  the  name  procurator 
from  off  the  Chonos  Archipelago,  Chile,  south  to  entrance  of  Smyth  Channel 
(Sladen)  ; off  the  east  coast  of  southern  South  America  as  australis  (Sladen). 

“ Specimens  examined. — About  eight  hundred  and  eighty-three. 

“ Specimens  of  Ctenodiscus  crispatus  examined. 


Station. 

Locality. 

Depth. 

Fathoms. 

Nature  of  bottom. 

Number. 

Collection. 

2848 

Near  Shumagin  Is- 
lands, Alaska. 

110 

green  mud 

85 

U.  S.  Nat.  Mus. 

2849 

99 

69 

99 

12 

99 

2852 

99 

58 

black  sand 

45 

99 

Off  Sitkalidak  Island, 

2855 

near  Kadiak  Island, 
Alaska. 

69 

green  mud 

14 

2860 

South  end  Queen 

876 

green  mud 

5 

Charlotte  Islands. 

** 

3075 

Off  Sea  Lion  Kock, 

859 

3 

"Washington. 

99 

” 

3076 

3077 

Off  Washington. 

Near  Prince  of  Wales 

176 

99 

3 

Island,  southeast- 
ern Alaska. 

322 

99 

58 

” 

1)  “ The  above  is  condensed  from  Ludwig,  Fauna  arctica,  vol.  1,  p.  451,  where  authorities 

are  cited.” 
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3128 

Off  Monterey  Bay, 
California. 

627 

blue  mud 

1 

U.  S.  Nat.  Mus. 

3216 

South  of  Alaska  Pen- 
insula. 

61 

black  sand,  mud 

66 

99 

3217 

42 

black  gravel 

1 

99 

3307 

Bering  Sea 

1,033 

green  ooze 

33 

99 

3494 

99 

65 

green  mud,  fine 
sand 

41 

99 

3530 

99 

59 

dark  green  mud 

16 

99 

3532 

99 

77 

99 

66 

99 

3538 

99 

59 

green  mud 

4 

99 

3550 

99 

76 

brown  mud 

104 

99 

3551 

99 

74 

green  mud 

38 

99 

3552 

99 

54 

black  sand 

2 

99 

3607 

Bering  Sea  (North'  of 

987 

green  mud,  black 

156 

Unalaska) 

lava  sand 

99 

3610 

Bering  Sea 

Alaska  (exact  locality 

75 

green  mud 

many;  all 
spoiled 

52 

i 

99 

unknown) 

4194 

Gulf  of  Georgia, 

111-170 

soft  green  mud 

1 

Albatross,  1903. 

British  Columbia 

4197 

31-90 

1 

99 

4223 

99 

Boca  de  Quadra, 
southeastern  Alaska 

48-57 

soft  green  mud 

21 

99 

4228 

Near  Naha  Bay, 
Behm  Canal,  south- 

41-134 

gravel  and  sponges 

2 

99 

eastern  Alaska 

4229 

99 

198-256 

soft  gray  mud 

1 

99 

4231 

*9 

113-82 

green  mud,  frag- 
ments of  slate 

2 

99 

4235 

Near  Yes  Bay,  Behm 
Canal,  Alaska 
Kasaan  Bay,  Prince 

130-181 

gray  mud,  black 
specks 

8 

99 

4246 

of  Wales  Island, 
Southern  Alaska 

42-47 

green  mud 

1 

99 

4274 

Alitak  Bay,  Kadiak 
Island 

35-41 

1 

4281 

Chignik  Bay 

42-43 

green  mud 

1 

99 

4286 

„ 

57-63 

green  mud,  rocks 

1 

99 

4287 

Uyak  Bay,  Kadiak 
Island 

66-67 

gray  mud 

2 

99 

4292 

Shelikof  Strait 

102-94 

blue  mud 

2 

99 

4768 

Bowers  Bank,  Bering 
Sea 

764 

greenish  brown 

mud 

23 

Albatross,  1906. 

4775 

99 

584 

green  mud 

11 

99 
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“ Remarks. — Attention  is  again  called  to  the  marvellous  variation  ex- 
hibited by  this  species  and  to  its  very  extended  range.  It  is  extremely 
doubtful  if  Gtenodiscus  australis  Lutken,  1871,  from  off  the  east  coast  of 
southern  South  America  is  a distinct  species.  The  differences  noted  by 
Sladen  are  among  the  most  variable  characters.  Compare  the  various  figures 
of  undoubted  crispatus  published  herewith,  and  then  the  figures  published  by 
Sladen.  It  would  not  be  difficult  to  make  at  least  two  species  in  Bering 
Sea  and  a third  in  the  Sea  of  Japan  with  greater  differences  than  seem  to 
exist  between  ‘ australis'  and  ‘ procurator .’  Perrier^  has  already  expressed 
the  same  doubt  as  to  the  difference  between  australis  and  European  crispatus. 

“This  starfish,  judging  by  its  wide  distribution,  seems  well  adapted  to 
life  on  soft  mud.  The  creatures  are  usually  gorged  with  mud,  from  which 
they  evidently  derive  their  food  materials.” 

Clark  mentions  it  from  Lower  California  as  follows  [ : 13,  p.  188]  : 

“A  single  small  specimen  (It  = 15  mm.)  is  all  the  collection  contains  of 
this  common  and  widespread  species. 

“ Sation  5686.  Off  Ballenas  Bay,  west  coast  of  Lower  California,  930 
fms.  Bottom  temp.,  37.3°.” 

Mortensen  reports  this  starfish  from  Greenland  as  follows  [ : 13,  p.  330]  : 
“ Forekomst  (Occurrence).  Vest-Gr0nland : Igaliko  (M0ller)  Brede- 

fjord,  10-ca.  500  m. ; Skovfjord,  65-ca.  400  m. ; Kvan-Ejord,  115-420  m. 
(Stephensen,  1912) ; Arsuk  (Barrett)  ; Ivigtut  (Mqller)  ; Sukkertoppen  (Bis- 
trup,  1894) ; Nordre-Str0mfjord  50-380  m.  (Dr.  Nordmann,  1911) ; Akudlek, 
Bredebugt,  Jacobshavn  (Traustedt,  1892) ; Hare-0  (‘  Valorous  ’ Exped.) ; 
Karajak-Ejord  (Vanhoefen)  ; 63°  56'  N.  53°  12'  V. ; 64°  53'  N.  53°  06'  V., 
203  Ev.  (Wandel,  1889);  66°  45'  N.  56°  30'  V.,  ca.  200  Ev. ; 68°  20'  N. 
54°  03'  V.,  220-280  Ev.;  69°  17'  N.  52°  50'  V.,  ca.  225  Fv. ; (‘ Tjalfe,’ 
1908-9). 

“ 0st-Gr0nland : 74°  24'  N.  19°  42'  V.,  130  Fv, ; 72°  25'  N.  19°  33'  V., 
140  Ev.  (Kyders  Exp.  1891) ; 75°  58'  N.  14°  08'  V.,  300  m.  (Due  d’Orleans, 
1905);  77°  N.  17^  V.,  300  m.  (Danmark-Exped.  1908). 

“ Dybde  (Depth) : ca.  10-1940  m. 

1)  “ Exp.  sci.  Cap  Horn,  1891,  pp.  143,  144.” 
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“ Udbredelse  : Circumpolar.  I 

Atlanterhavet  gaar  den  mod  Syd  til 
Fser0-Kanalen  og  til  Kap  Cod  paa 
Nord-Amerikas  Ostkyst ; i Stilleliavet 
til  det  Japanske-Hav  og  langs  liele 
Amerikas  Yestkyst  til  Magellanstrae- 
de  ( Ctenodiscus  procurator  Sladen)  ; 
ogsaa  ved  Syd- Amerikas  Ostkyst  (Cte- 
nodiscus australis  Lutken). 


“ Distribution  : Circumpolar.  In 
the  Atlantic  Ocean  it  goes  towards 
the  south  to  the  Faeroe  Canal  and  to 
Cape  Cod  on  the  east  coast  of  North 
America ; in  the  Pacific  Ocean  to 
the  Japan  Sea  and  along  the  whole 
west  coast  of  America  to  the  Strait 
of  Magellan  (Ctenodiscus  procurator 
Sladen)  ; also  on  the  east  coast  of 
South  America  (Ctenodiscus  australis 
Lutken). 


That  the  Ctenodiscus  krausei  of  Ludwig  is  probably  identical 
with  C.  crispatus  has  been  suggested  by  Dodeelein  and  admitted 
by  Ludwig  himself.  The  principal  points  of  difference  which  led 
the  last  mentioned  authority  to  make  a new  species  for  his 
specimens  from  the  Bering  Sea  was  the  absence  of  a skeletal 
reticulum  in  the  dorsal  wall  of  the  disk,  the  greater  number  of 
spinelets  on  either  side  of  the  keel  of  the  supermarginal  plates, 
and  the  presence  of  skin  folds  containing  small  flattened  calca- 
reous rods  behind  the  row  of  lateral  spinelets  just  mentioned.  A 
dorsal  skeletal  reticulum  has  been  described  as  being  present  in 
Ct.  crispatus  by  Duncan  and  Sladen  ; but  an  examination  of  a 
couple  of  specimens  of  this  species  from  Casco  Bay,  Maine,  has 
shown  beyond  doubt  that  no  such  reticulum  is  present,  the  bases 
of  the  paxilke  expanding  somewhat  but  remaining  entirely  separate 
from  one  another.  As  to  the  presence  of  longitudinal  skin  folds 
in  the  fasciolar  grooves  of  the  marginal  plates,  they  are  very  well 
developed  in  all  the  specimens  of  Ct.  crispatus  examined  by  me, 
while  the  number  of  the  lateral  spinelets  on  the  keel  of  the 
superomarginal  plates  is  subject  to  much  variation.  It  appears 
then  that  one  is  completely  justified  in  regarding  Ct.  krausei  as 
a synonym  of  Ct.  crispatus. 
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This  species  is  one  of  the  commonest  starfishes  in  the 
Japan  Sea,  and  it  was  dredged  up  at  certain  stations  by  the 
bushelfnl  during  the  Albatross  expedition  of  1906.  Leaving  a 
detailed  report  on  these  specimens  to  the  future  I may  here  give 
the  results  of  the  measurements  of  some  specimens  taken  at 
random.  It  may  be  mentioned  that  a specimen  of  this  species  from 
the  Japan  Sea  as  w^ell  as  some  from  the  Pacific  were  lying  in  the 
collection  of  the  Science  College,  for  some  time.  I at  first  thought 
that  the  Pacific  specimens  presented  some  differences  from  those 
of  the  Japan  Sea,  but  they  are  evidently  of  minor  importance 
and  do  not  justify  one  in  making  them  the  basis  for  a new 
species.  The  dimensions  of  the  specimens  are  as  follows  : 
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It  thus  appears  that  both  the  radial  ratio  and  the  number  of 
marginal  plates  are  subject  to  a good  deal  of  variation,  the  latter 
evidently  depending  primarily  on  the  size  of  the  specimens.  It  may 
also  be  mentioned  that  many  of  the  lopg  armed  specimens  of  the 


Albatross  collection  (1906)  can 
the  Ct.  procurator  of  Sladen, 
The  abactinal  surface  is 


not  be  distinguished  specifically  from 
as  figured  in  the  Challenger  Report, 
either  plane  or  convex,  depending 
upon  the  amount  of  mud  contained  in  the  stomach  when  the 
specimen  was  put  in  preservative  fluid,  and  the  central  conical 
protuberance  is  very  conspicuous.  In  some  specimens,  especially 
of  larger  size,  five  radial  lines  can  be  seen  extending  from  the 
central  process  to  the  apices  of  the  arms.  The  actinal  surface  is 
nearly  plane  and  covered  over  with  a humid  membrane,  which 
masks  the  individual  plates  of  this  side,  ’ so  that  they  can  usually 
be  distinguished  only  after  treatment  with  caustic  potash.  The 
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lateral  margins  are  also  covered  with  a similar  membrane  and 
the  two  series  of  marginal  plates  can  be  distinguished  from  each 
Other  only  with  difficulty.  The  individual  plates  of  each  series 
are  distinctly  separated  from  one  another  by  deep  grooves. 

Superomarginals. — The  superomarginal  plates  are  covered  with 
a tumid  membrane  continuous  with  that  of  the  actinal  side,  and 
in  surface  view  their  boundaries  towards  the  inferomarginal  plates 
are  either  invisible  or  indistinct.  The  individual  plates  of  the 
series  are  however  very  distinct  and  are  separated  from  one 
another  by  fasciolar  grooves,  which  are  in  reality  very  spacious 
but  are  largely  covered  over  by  the  series  of  delicate  spinelets 
standing  out  at  right  angles  from  the  keel  of  the  plate  and 
connected  together  by  a fold  of  the  superficial  membrane.  The 
outer  face  of  the  superomarginals  is  perfectly  vertical  or  very 
slightly  inclined  towards  the  actinal  surface.  In  the  interbrachial 
angles  the  superomarginals  are  nearly  one  and  a half  times  as 
high  as  they  are  wide,  but  near  the  tip  of  the  arms  the  width 
and  height  are  about  equal.  The  lateral  spinelets  on  either  side 
of  the  keel  are  10-12  for  each  plate  in  the  interradii  (PL  VII,  fig. 
115).  At  the  abactinal  end  cf  each  superomarginal  plate  there  is 
a pointed,  somewhat  flattened,  conical  spine,  which  becomes 
smaller  towards  the  tip  of  the  arms  and  is  covered  over  by  the 
same  membrane  as  the  plate  itself.  On  the  lateral  face  of  the 
keel,  i.e.  in  the  fasciolar  grooves  behind  the  row  of  delicate  spine- 
lets  above  mentioned,  there  are  three  or  four  skin  folds  parallel 
to  the  outer  face  of  the  superomarginal  plate  and  to  the  row  of 
lateral  spinelets,  and  they  contain  numerous  flattened  calcareous 
rods  of  microscopic  size  (PL  VII,  fig.  118;  PL  VIII,  fig.  125). 
There  appear  to  be  some  differences  in  the  size  and  form  of  these 
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calcareous  rods  between  the  specimens  from  the  Japan  Sea  and  those 
from  the  Pacific  side,  but  they  are  of  too  trifling  a character  to  be 
made  a basis  for  specific  distinction,  and  my  Pacific  specimens  are  too 
few.  The  superomarginal  plates  show  very  little  on  the  abactinal 
side,  especially  in  the  interbrachial  arcs,  where  only  the  spines  at 
the  aboral  end  are  visible,  but  further  out  in  the  arms  the  plates 
show  distinct  faces  on  this  side.  The  keel  of  the  superomarginal 
plates  become  relatively  broader  towards  the  apex  of  the  arms. 

Infer omargincils. — The  inferomarginal  plates  are  strictly  coin- 
cident with  the  superomarginals  and  are  nearly  triangular  in 
surface  view  in  the  interbrachial  arcs.  Further  out  in  the  arms 
the  plates  are  more  or  less  rectangular  ; and  when  viewed  from 
the  interior  of  the  body  all  the  plates  are  either  rectangular  or 
nearly  square.  The  portion  visible  from  the  surface  is  the  keel, 
which  is  articulated  with  that  of  the  corresponding  superomarginal. 
The  individual  plates  of  the  inferomarginal  series  become  distinct 
from  the  superomarginal  and  the  ventrolateral  plates  only  after 
maceration  or  treatment  with  caustic  potash,  and  it  is  then  seen  that 
the  outer  surface  of  each  inferomarginal  plate  is  curved  and  that  the 
sharply  pointed,  somewhat  flattened  actinolateral  spine  is  twice  as 
far  removed  from  the  actinal  end  of  the  plate  as  from  the  abactinal. 
The  surface  of  the  plate  on  the  actinal  side  of  the  spine  slants  oblique- 
ly towards  the  oral  surface,  while  the  part  lying  on  the  other 
side  stands  up  vertically  towards  the  superomarginal.  The  margins 
of  the  inferomarginals  facing  the  fasciolar  grooves  are  armed 
with  a row  of  9-11  subcapillary  spinelets  similar  to  those  of  the 
superomarginal  series  and  connected  together  by  a skin  fold.  Of 
these  spinelets  those  that  lie  on  the  abactinal  side  of  the  external 
spine  are  similar  in  shape  to  those  of  the  corresponding  series  of 
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the  supermarginal  s,  while  those  that  lie  on  the  actinal  side  of 
the  same  spine  are  like  those  of  the  ventrolateral  plates,  being 
shorter,  flattened  and  rounded  at  the  top.  On  the  plate  lying  next  the 
interradial  line  there  are  in  a specimen  of  K=20  mm.  some  fifteen 
of  these  spinelets  on  either  side,  of  which  four  or  five  lie  between  the 
abactinal  end  of  the  plate  and  the  actinolateral  spine.  The  delicate 
skin  folds  that  cover  the  lateral  faces  of  the  superomarginal  plates 
are  continued  downwards  on  to  the  inferomarginals  to  the  level  of 
the  actinolateral  spine.  The  external  surface  of  the  inferomarginal 
plates  is  usually  more  or  less  finely  granulated. 

Adambulacrals. — Of  these  there  are  for  each  side  of  an  arm 
one  to  three  or  four  more  than  the  inferomarginals.  The  first 
two  plates  appear  always  to  correspond  to  the  first  marginal 
plate,  being  connected  with  the  latter  by  the  series  of  ventro- 
lateral plates  lying  between  them.  As  to  the  remaining  ad- 
ambulacral  plates  each  one  may  correspond  to  a marginal  plate  or 
some  may  be  intercalary  in  position.  The  adambulacral  plates  stand 
out  very  distinctly  on  treatment  with  caustic  potash  and  are  then 
seen  to  present  each  a rounded  border  towards  the  ambulacral 
furrow.  On  this  border  there  is  a row  of  three  to  five,  short, 
sharply  pointed  spines,  of  which  the  one  at  the  adcentral  end  is 
usually  the  largest  on  the  first  three  or  four  plates,  while  on  the 
remaining  plates  these  spines  are  more  nearly  equal  and  spread  out 
in  the  form  of  a fan.  There  may  be  one  or  more  additional  small 
spines  on  the  actinal  surface  of  the  plate,  usually  close  to  the 
adcentral  or  abcentral  border  (PI.  VII,  fig.  115  ; PI.  VIII,  fig,  122). 

Mouth-plates . — The  mouth-plates  are  relatively  large  and 
conspicuous  and  the  pair  taken  together  is  almost  regularly  el- 
liptical or  rhomboidal  in  outline.  On  each  plate  there  is  at  the 
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month  end  one  or  two  pointed  spines  notably  larger  than  the 
rest,  and  4-6  pointed  spines  of  unequal  sizes  on  the  furrow 
border  (PI.  VII,  fig.  115  ; PI.  VIII,  fig.  122).  On  the  border  of 
the  plate  facing  the  first  adambulacral  plate  there  is  a row  of 
four  or  five  inconspicuous  stunted  spines  nearly  covered  over  by 
the  , humid  membrane  of  the  body  surface,  while  on  the  actinal 
surface  of  the  plate  there  may  be  1-8  short  spinelets  of  unequal 
sizes,  of  which  the  one  next  the  large  oral  spine  may  be  sub- 
equal to  the  latter.  In  some  specimens  the  inner  intermediate 
plate  at  the  abcentral  end  of  each  pair  of  mouth-plates  comes 
out  distinctly  to  view  and  in  such  cases  its  abcentral  border  may 
be  armed  with  six  to  eight  indistinct  spinelets  mostly  covered 
over  by  the  superficial  membrane. 

Ventrolatercils. — The  ventrolateral  plates  are  very  well 

developed  and  appear  to  be  subject  to  a great  deal  of  variation. 
They  are  arranged  in  obliquely  transverse  rows  parallel  to  the 
inter  radial  line  and  are  divided  into  groups  covered  over  by  the 
same  humid  membrane  as  that  of  the  marginals  and  the  ad- 
ambulacral plates ; each  group  is  separated  from  the  next  by  a 
deep  furrow  continuous  with  the  fasciolar  grooves  of  the  marginals. 
In  most  cases  there  are  two  transverse  rows  of  ventrolateral  plates 
corresponding  to  each  marginal,  but  occasionally  one  or  more  plates 
may  be  intercalated  between  the  two  rows  of  a single  group  (PI. 
VIII,  fig.  122).  In  larger  specimens  the  ventrolateral  plates  extend 
outwards  as  far  as  the  sixth  marginal,  but  in  smaller  specimens 
they  may  terminate  with  the  fourth.  Again,  the  number  of  plates 
that  form  a single  transverse  row  varies  a good  deal ; e.g.  in  a 
specimen  with  R = 27  mm.  there  wrere  eight  plate  in  a single  row 
next  the  interradial  line,  while  in  another  with  R — 23  mm.  there 
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were  only,  six.  These  plates  are  imbricated  like  the  scales  of  a 
teleost  aiid  bear  6n  their  outer  border,  i.  e.  the  border  facing  the 
transverse  furrow  dividing  a group  from  the  next,  delicate  flattened 
spines,  two  to  five  for  each  plate,  which  sometimes  become 
apparent  only  after  treatment  with  caustic  potash. 

Paxillce.— The  paxillae  may  be  well  spaced  or  closely  set 
according  as  the  dorsal  membrane  of  the  animal  is  convex  or 
flat,  and  this  depends  again  upon  the  amount  of  mud  contained 
in  the  stomach.  In  some  specimens  the  paxillae  are  so  closely 
pressed  against  one  another  as  t6  impart  a comparatively  smooth 
appearance  to  the  abactinal  surface.  The  paxilke  are  all  very 
small  but  especially  so  are  those  that  are  found  on  the  central 

conical  prominence.  There  is  no  distinction  between  the  central 

and  peripheral  coronal  spinelets  except  in  their  positions,  and  in 
larger  paxillae  there  may  be  as  many  as  eight  peripherals  and 
one  or  two  centrals,  while  in  smaller  ones  the  centrals  are  usual- 
ly absent  and  the  peripherals  may  be  only  three  or  four  in 

number.  The  tabulum  is  comparatively  short  and  has  an  expand- 
ed base  of  rounded  outline  when  viewed  from  the  interior  of  the 
body  and  remains  entirely  separate  from  the  neighbouring  ones  (PL 
VII,  fig.  116,  117  ; PL  VIII,  fig.  124).  The  papulae  are  distribut- 
ed singly  between  the  paxillae,  mostly  one  between  any  three 
contiguous  paxillae.  They  are  however  absent  in  the  narrow"  band- 
shaped areas  along  the  crest  of  the'  arms  and  the  interra  dial 
lines.  The  central  conical  prominence  and  its  immediate  vicinity 
are  also  destitute  of  papulae. 

Madreporite. — The  madreporite  shows  on  the  surface,  although 
the  peripheral  parts  may  be  slightly  covered  over  by  the  sur- 
rounding paxillae,  and  may  be  from  twice  to  four  times  as  far 
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removed  from  the  centre  of  the  disk  as  from  the  margin,  this 
variation  in  position  being  largely  due  to  the  degree  of  inflation 
of  the  dorsal  body  wall.  The  madreporite  is  either  circular  or 
elliptical  in  outline  and  covered  with  subparallel  grooves  showing 
a tendency  to  converge  towards  the  inner  end  of  the  plate  (Pl. 
VII,  fig.  119  ; PI.  VIII,  fig.  126).  In  some  specimens  there  were 
a few  granules  near  the  margin  of  the  plate. 

Terminal  plate . — The  terminal  plate  of  the  arms  is  comparative- 
ly large  and  conspicuous  and  nearly  quadrangular  in  form.  The 
surface  may  be  finely  granulated  and  there  are  a pair  of  short 
spines  at  the  apex,  which  are  apt  to  fall  off. 

Locality. — Japan  Sea ; Misaki.  It  occurs  on  fine  mud,  with 
which  its  stomach  is  completely  filled. 

Specimens  in  S.  C. 

Tovcellanaster  tuber osus  Sladen. 

This  species  is  not  represented  in  any  of  the  collections  on  which  this 
paper  is  based.  The  following  is  the  first  description  of  it  [Sladen,  ’83,  p.  223]  : 

“ PorceTlanaster  tiiberosus,  n.  sp. 

“ Kays  five,  interbrachial  angles  well  rounded,  the  minor  radial  porpor- 
tion  being  32  per  cent.,  R=18.5  millim.,  r=6  millim.  The  rays  spring 
gradually  from  the  angle  and  taper  moderately  towards  the  extremity,  main- 
taining a robust  character  throughout.  Disk  not  high,  and  very  slightly 
inflated.  Dorsal  area  covered  with  a rather  fleshy  integument  beset  with 
simple  spinelets  somewhat  closely  placed  ; these  are  short,  cylindrical,  obtuse  ; 
covered  with  membrane,  and  occupy  the  whole  of  the  surface  excepting  only 
the  extreme  angle  at  the  base  of  the  ray.  A well-developed  epiproctal  tubular 
prolongation  rises  from  the  centre  of  the  dorsal  area,  and  is  nearly  equal  in 
length  to  the  distance  between  the  centre  and  the  inner  edge  of  the  margi- 
nal plates  in  the  arm-angle ; it  tapers  very  slightly  towards  its  extremity 
and  is  indurated  with  spicular  spinelets  like  the  rest  of  the  dorsal  membrane. 
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“ Tlie  marginal  plates  form  a deep  margin  and  curve  over  roundly  in 
the  interbrachial  angles,  the  inferior  as  well  as  the  superior  series  being 
visible  from  above.  Upon  the  rays  the  superior  series  arch  well  over  and 
almost  meet  in  the  median  dorsal  line,  giving  to  the  ray  a more  or  less 
subcarinate  character.  The  supero-marginal  plates  are  four  in  number  from 
the  median  interbrachial  line  to  the  extremity,  exclusive  of  the  large  terminal 
plate,  and  all  are  distinctly  longer  than  high.  The  second  and  third  supero- 
marginal  plates  from  the  interbrachial  line  bear  short  conical  upright  spine- 
lets;  but  all  the  rest  are  unarmed  excepting  the  terminal  plate,  which 
carries  three  spines — one  at  the  extremity  in  the  median  line  of  the  ray, 
and  one  on  either  side  at  the  anterior  extremity  of  the  inferior  margin  of 
the  plate.  The  terminal  plate  is  swollen  and  prominently  tubercular  dorsal- 
ly,  and  is  excavated  on  its  outer  extremity  for  the  passage  of  the  terminal 
ambulacral  tube.  In  one  ray  of  the  specimen  under  notice,  the  penultimate 
supero-marginal  plates  are  also  swollen  and  ankylosed,  in  such  a manner  as 
to  resemble  the  terminal  plate,  and  bear  a single  spinelet.  The  infero- 
marginal  plates  are  five  in  number,  and  are  much  shallower  than  the 
superior  series  and  also  shorter.  The  two  series  consequently  do  not  cor- 
respond, a result  probably  brought  about  by  the  extreme  development  of  the 
terminal  plate,  which  occupies  the  space  both  of  superior  and  inferior  plate. 
Cribriform  organs  one  in  each  angle,  rather  broad  and  with  a deep  depres- 
sion down  the  median  line ; structure  lamelliform. 

“Ambulacral  furrows  wide  and  open,  occupying  nearly  the  whole  of  the 
actinal  surface  of  the  ray.  Adambulacral  plates  small,  and  form  regular 
triangular  prominences  which  indent,  as  it  were,  the  margins  of  the  furrow. 
Ambulacral  spines  two  on  each  plate,  short,  subconical,  sharply  pointed  or 
thorn-like,  placed  side  by  side  on  the  aboral  side  of  the  projecting  angle ; 
they  are  consequently  directed  aborally  and  at  an  angle  towards  the  furrow, 
diverging  also  slightly  from  one  another. 

“ Mouth-plates  rather  large,  forming  an  acute  angle  adorally,  with 
an  elevated  angular  ridge  along  the  line  of  suture,  each  plate  being  strongly 
bent  downwards  and  having  the  upturned  edges  compressed  together  to 
form  the  keel.  The  aboral  extremity  is  more  elevated  than  any  other  part 
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and  presents  a sharp  angular  peak,  the  mouth-plates  sloping  down  there- 
from with  a graceful  inward  curve  to  the  level  of  the  interbrachial  area.  A 
single  short  conical  mouth-spine  is  placed  at  the  extremity  of  the  adoral 
peak ; and  two  others,  about  equal  in  size  to  the  ambulacral  spines,  stand 
on  the  lateral  margins  of  each  plate,  the  most  adoral  of  the  two  being 
situated  nearly  midway  between  the  extremities  of  the  margin. 

“The  actinal  interbrachial  areas  are  small  and  sagittiform  in  outline, 
and  do  not  extend  beyond  the  third  adambulacral  plate.  The  plates  are 
small,  subregular,  transversely  elongate  on  the  outer  portion  of  the  area,  and 
with  a tendency  to  imbricate,  this  character,  however,  being  so  faintly 
presented  that  it  is  difficult  to  say  whether  imbrication  really  exists  or  not. 

“ Colour,  in  alcohol,  greyish  white,  rather  darker  over  the  dorsal  area 
of  the  disk. 

“Station  237.  Lat.  34°  37'  N,  long.  140°  32'  E.  Depth  1875  fms. ; 

bottom  temperature  1°.  0 C. ; red  clay.” 

Substantially  the  same  description  is  reproduced  in  the  full  report  of 
the  “Challenger,”  with  addition  of  the  locality  and  some  remarks  [Sladen, 
’89,  p.  140]: 

“ Porcellanaster  tuber osus,  Sladen  (PI.  XXHL  figs.  1-4 ; PL  XXVII. 
figs.  13-16). 

[Reference  to  the  foregoing  description  omitted.] 

“ Rays  five.  R = 18.5  mm. ; r = 6 mm.  R = 3 r. 

“ The  rays  spring  gradually  from  the  angles  of  the  disk  and  taper 
moderately  towards  the  extremity,  maintaining  a robust  character  throughout ; 
the  minor  radius  is  in  the  proportion  of  32  per  cent.  The  disk  is  not  high, 
and  very  slightly  inflated.  The  interbrachial  arcs  are  well  rounded. 

« The  abactinal  area  is  covered  with  a rather  fleshy  integument  beset 
with  simple  spinelets  somewhat  closely  placed ; these  are  short,  cylindrical, 
obtuse,  covered  with  membrane,  and  occupy  the  whole  of  the  surface  except- 
ing only  the  extreme  angle  at  the  base  of  the  ray.  A well-developed 
epiproctal  tubular  prolongation  rises  from  the  centre  of  the  abactinal  area, 
and  is  nearly  equal  in  length  to  the  distance  between  the  centre  and  the 
inner  edge  of  the  marginal  plates  in  the  interbrachial  arc;  it  tapers  very 
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slightly  towards  its  extremity,  and  is  indurated  with  spicular  spinelets  like 
the  rest  of  the  abactinal  membrane. 

The  marginal  plates  form  a deep  margin  and  curve  over  roundly  in 
the  interbrachial  arcs,  the  inferior  as  well  as  the  superior  series  being 
visible  from  above.  Upon  the  rays  the  superior  series  arch  well  over  and 
almost  meet  in  the  median  dorsal  line,  giving  to  the  ray  a more  or  less 
subcarinate  character.  The  supero-marginal  plates  are  four  in  number  from 
the  median  interradial  line  to  the  extremity,  exclusive  of  the  large  terminal 
plate,  and  all  are  distinctly  longer  than  high.  The  second  and  third  supero- 
marginal  plates  from  the  median  interradial  line  bear  short,  conical,  upright 
spinelets ; but  all  the  rest  are  unarmed  excepting  the  terminal  plate,  which 
carries  three  spines— one  at  the  extremity  in  the  median  line  of  the  ray, 
and  one  on  each  side  at  the  anterior  extremity  of  the  inferior  margin  of  the 
plate.  The  terminal  plate  is  swollen  and  prominently  tubercular  abactinally, 
and  is  excavated  on  its  outer  extremity  for  the  passage  of  the  terminal 
ambulacral  tube.  In  one  ray  of  the  specimen  under  notice,  the  penultimate 
supero-marginal  plates  are  also  swollen  and  ankylosed  in  such  a manner  as 
to  resemble  the  terminal  plate,  and  bear  a single  spinelet. 

The  infero-marginal  plates,  which  are  five  in  number,  are  much 
shallower  than  the  superior  series,  and  also  shorter.  The  two  series  conse- 
quently do  not  correspond,  a result  probably  brought  about  by  the  extreme 
development  of  the  terminal  plate,  which  occupies  the  space  of  both  superior 
and  inferior  plate. 

“ °ne  cribriform  organ  is  present  in  each  interbrachial  arc ; it  is  rather 
broad  and  has  a deep  depression  down  the  median  line.  The  structure  is 
lamelliform.  (See  PL  XXVII.) 

The  ambulacral  furrows  are  wide  and  open,  occupying  nearly  the 
whole  of  the  actinal  surface  of  the  ray.  The  adambnlacral  plates  are  small, 
and  form  regular  triangular  prominences,  which  indent,  as  it  were,  the 
margins  of  the  furrow.  Their  armature  consists  of  two  short,  subconical, 
harply  pointed,  or  thorn-like  spinelets,  placed  side  by  side  on  the  aboral 
side  of  the  projecting  angle ; they  are  consequently  directed  aborally  and  at 
an  angle  towards  the  furrow,  diverging  also  slightly  from  one  another. 
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“ The  mouth-plates  are  rather  large,  forming  an  acute  angle  adorally, 
■with  an  elevated  angular  ridge  along  the  line  of  the  suture,  each  plate  be- 
ing strongly  bent  downwards,  and  having  the  upturned  edges  compressed 
together  to  form  the  keel.  The  aboral  extremity  is  more  elevated  than  any 
other  part,  and  presents  a sharp  angular  peak,  the  mouth-plates  sloping 
down  therefrom  with  a graceful  inward  curve  to  the  level  of  the  actinal 
interradial  area.  Their  armature  consists  of  a single  short  conical  mouth- 
spine,  placed  at  the  extremity  of  the  adoral  peak;  and  two  others,  about 
equal  in  size  to  the  spinelets  of  the  adambulacral  armature,  stand  on  the 
lateral  margins  of  each  plate,  the  most  adoral  of  the  two  being  situated 
nearly  midway  between  the  extremities  of  the  margin. 

“ The  actinal  interradial  areas,  which  are  small  and  sagittiform  m out- 
line, do  not  extend  beyond  the  third  adambulacral  plate.  The  intermediate 
plates  are  small  and  subregular,  transversely  elongate  on  the  outer  part  of  the 
area,  and  with  a tendency  to  imbricate ; this  character,  however,  being  so  faintly 
presented  that  it  is  difficult  to  say  whether  imbrication  really  exists  or  not.  . 

“Colour  in  alcohol,  greyish  white  generally,  but  darker  over  the  abacti- 

nal  area  of  the  disk. 

“ Locality. — Station  237.  Off  the  coast  of  Japan,  south  of  Kawatsu. 
June  17,  1875.  Lat.  34°  37'  0"  N.,  long.  140°32'0"E.  Depth  1875  fathoms. 
Blue  mud.  Bottom  temperature  35.°3  Fahr. ; surface  temperature  7 o.  0 Fain. 

“ Bemarlcs.—Poreellanaster  tuberosns  is  distinguished  from  the  other 
species  of  PorceUanaster  with  only  one  cribriform  organ  in  each  interbrachial 
arc,  by  its  broad  and  robust  rays,  with  a large  and  tubercular  terminal 
plate  armed  with  three  spines,  and  by  having  only  two  supero-marginal 
plates  on  each  side  of  a ray  armed  with  spines,  which  are  stout.  Other 
points  of  difference  are  noticed  in  the  description.” 

Hyphalaster  inermis  Bladen. 

This  species  is  not  represented  in  any  of  the  collections  mentioned  at 
the  beginning  of  this  paper.  Its  first  description  by  Siaden  is  as  follows 

[’83,  p.  239  ] : 
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“ Hyphalaster  inermis,  n.  sp. 

“ Marginal  contour  stellato-pentagonoicl.  Rays  five,  well  developed, 
slender,  round,  and  tapering  but  slightly.  Interbrachial  angles  very  wide 
and  expansive,  the  curve  slightly  flattened  in  the  immediate  angle,  thereby 
emphasizing  the  marked  pentagonal  contour  of  the  body-disk.  The  lesser 
radius  is  in  the  proportion  of  42.5  per  cent.;  R=20  millim.,  r=8.5  millim. 
Disk  depressed,  not  inflated ; both  dorsal  and  actinal  surfaces  stand  on  a 
level  with  the  edges  of  the  marginal  plates. 

“ Dorsal  area  covered  with  closely  crowded  paxillse,  the  whole  disk  as 
well  as  the  base  of  the  rays  being  uniformly  packed.  The  paxillae  are  very 
fine  and  small,  and  are  made  up  of  about  5 to  10  spinelets ; towards  the 
margin  of  the  disk  they  become  smaller  and  also  in  the  centre,  where  they 
are  very  compact,  a slightly  prominent  peak  being  formed  as  in  Ctenocliscus. 
A slight  elevation  of  the  surface  is  present  in  the  median  radial  line,  oppo- 
site the  base  of  each  ray,  and  at  about  one  third  of  the  distance  from  the 
margin  to  the  centre. 

“ Marginal  plates  occupy  the  entire  margin  and  represent  the  whole 
thickness  of  the  animal,  forming  perpendicular  walls  regularly  rounded  above 
and  below.  Along  the  rays  the  supero-morginal  plates  meet  in  the  median 
dorsal  line  and  form  a complete  casing  to  the  ray,  which  is  well  rounded, 
small,  and  tapers  but  shghtly.  The  supero-marginal  series  are  8 in  number 
(or,  with  a very  small  aborted  one,  9),  exclusive  of  the  terminal.  The  plates 
which  fall  in  the  margin  of  the  disk  proper  have  the  length  about  equal  to 
their  height,  but  in  those  along  the  ray  the  height  is  greater  than  the  length. 
The  infero-marginal  plates  correspond  in  number  and  in  length  with  the 
superior  series.  In  the  arm-angle,  along  the  disk  proper,  the  height  is  about 
equal  to  the  length  and  the  plates  are  uniform  in  size  with  the  superior 
series ; towards  the  extremity  of  the  ray  the  height  diminishes  gradually  and 
the  length  is  greater  than  the  height — a reversal  of  the  relative  proportions 
presented  by  the  plates  of  the  superior  series.  The  marginal  plates  are 
smooth  and  bear  no  spines,  but  when  examined  microscopically  have  the 
appearance  of  being  subgranular  and  built  up  of  a rather  open  network. 
The  plates  of  both  series  are  convex  outwardly  or  tumid  in  a very  slight 
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degree,  by  which  means  the  sutural  divisions  of  the  segments  are  clearly 
marked  out,  and  a somewhat  annulated  appearance  is  given  to  the  ray.  The 
terminal  plate  is  large  and  conspicuous,  appearing  somewhat  tubercular  and 
directed  slightly  upwards  when  viewed  in  profile,  and  oval  in  contour  when 
seen  from  above.  This  plate  bears  three  short  and  rather  robust  spinelets— 
one  at  the  terminal  extremity  of  the  plate,  situated  in  the  median  dorsal  line, 
pointing  in  the  direction  of  the  prolongation  of  the  ray,  and  diverging  but 
little  from  the  horizontal.  Below  this  spine,  and  at  either  side  of  it,  at  the 
angle  formed  by  the  ventral  edge  of  the  plate  and  the  external  extremity,  is 
a somewhat  smaller  spinelet,  pointing  in  the  direction  of  the  prolongation  of 
the  ventral  margin  of  the  plate.  Cribiform  organs  7 in  number,  narrow  and 
well  defined ; structure  papilliform. 

“ Ambulacral  furrows  narrow  and  straight,  almost  completely  closed-in 
by  the  over-arching  adambulacral  plates  and  spines,  the  sucker-feet,  which 
are  arranged  in  simple  pairs,  being  entirely  concealed  from  view.  The 
adambulacral  plates  are  about  half  as  broad  as  long,  but  diminish  in  size  as 
they  proceed  outwards;  and  form  along  the  ray  triangular  prominences  pro- 
jecting into  the  furrow.  Each  plate  bears  3 to  4 spines,  rather  short,  rapidly 
pointed,  more  or  less  compressed,  invested  with  membrane,  arranged  in  line 
along  the  furrow-margin  of  the  plate  and  sometimes  slightly  oblique  to  the 
course  of  the  furrow.  The  row  of  spinelets  can  be  raised  at  a right  angle 
to  the  surface  of  the  plate,  so  as  to  allow  the  sucker-feet  to  be  protruded. 
Traces  of  an  aborted  secondary  or  external  spinelet,  represented  by  a mere 
granule,  may  be  detected  at  the  adoral  extremity  of  the  adambulacral  plats, 
away  from  tire  furrow-series. 

“Mouth-plates  moderately  large,  the  inner  margins  which  fall  in  the 
median  suture  being  elevated  so  as  to  form  a rounded  elongate  tubercular 
protuberance,  the  lateral  margins  being  flattened  out.  Mouth-spines  7 or  8 
on  each  side,  similar  to  the  ambulacral  spines,  excepting  the  innermost  one, 
which  is  much  larger  and  stouter.  Two  large  spines  are  thus  conspicuous  at 
each  mouth-angle  and  are  directed  towards  the  centre,  the  series  entirely 
closing  the  peristome,  which  is  remarkably  small.  The  small  mouth-spines 
upon  the  margin  of  the  plate  interlock  with  those  of  the  adjacent  mouth- 
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angle,  and  form  a continuous  series  with  the  ambulacral  spines.  The  rudi- 
ments of  a secondary  mouth-spine,  represented  by  a thorn-like  granule,  occur 
on  each  plate  near  the  median  suture  and  at  the  highest  portion  of  the  keel. 

“The  interbrachial  areas  are  triangular  in  outline,  flat,  extensive,  and 
covered  with  imbricating  scales  of  more  or  less  regularly  symmetrical  hexagonal 
form.  These  plates  are  broader  than  long,  and  arranged  in  regular  series  of 
single  columns  extending  from  the  margin  of  the  disk  to  the  ambulacral 
furrow;  their  breadth  diminishes  somewhat  as  they  approach  the  margin, 
and  consequently  that  of  the  column  also.  The  adambulacral  plates  join  up 
to  the  inf ero-marg  inal  plates  along  the  whole  length  of  the  free  portion  of 
the  ray,  and  there  is  consequently  no  extension  of  the  interbrachial  area 
along  the  ray.  The  imbricating  plates  bear  a few  widely-spaced  miliary 
tubercles  or  large  granules  upon  their  surface,  usually  4 or  5 to  a plate,  but 
upon  which  they  have  no  definite  arrangement. 

“ Colour,  in  alcohol,  grey,  the  paxillar  area  being  a much  darker  shade, 
which  shows  a strong  contrast  with  the  greyish  white  of  the  marginal  plates. 

“Station  237.  Lat.  34°37'N.,  long.  140°  32' E.  Depth  1875  fins.; 
bottom  temperature  1°.7  C.;  mud.” 

Essentially  the  same  description  is  reproduced  in  the  full  report  of  the 
“Challenger,”  with  a few  additional  observations,  as  may  be  seen  from  the 
following  [Sladen,  ’89,  p.  162]  : 

“ Hyplialaster  inermis , Sladen  (PL  XXV.  figs.  4-6  ; PL  XXVIII.  figs.  5-8). 

(Reference  to  the  foregoing  description.) 

“Rays  five.  R=20mm.;  r =8.5  mm.  R<2.5r. 

Maiginal  contour  stellato-pentagonoid.  Rays  well  developed,  slender, 
lound,  and  tapering  but  slightly.  The  disk  is  depressed,  not  inflated,  and 
both  the  abactinal  and  actinal  surfaces  stand  on  a level  with  the  edges  of 
the  marginal  plates.  The  minor  radius  is  in  the  proportion  of  42.5  per  cent. 
The  interbrachial  arcs  are  very  wide  and  expansive,  the  curve  being  slightly 
flattened  at  the  summit  of  the  arc  emphasises  the  marked  pentagonal  contour 
of  the  body-disk. 

The  abactinal  area  is  covered  with  closely  crowded  paxillge,  the  whole 
disk  as  well  as  the  base  of  the  rays  being  uniformly  packed.  The  paxillge 
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are  very  fine  and  small,  and  are  made  up  of  about  five  to  ten  spinelets. 
Towards  the  margin  they  become  smaller,  and  also  in  the  centre,  where  they 
are  very  compact — a slightly  prominent  peak  being  formed  as  in  Ctenodiscus 
A slight  elevation  of  the  surface  is  present  in  the  median  radial  line,  opposite 
the  base  of  each  ray,  and  at  about  one-third  of  the  distance  from  the  margin 
to  the  centre. 

“ The  marginal  plates  occupy  the  entire  lateral  region,  and  represent 
the  whole  thickness  of  the  animal,  forming  perpendicular  walls  regularly 
rounded  above  and  below.  Along  the  rays,  the  supero-marginal  plates  meet 
in  the  median  radial  line,  and  form  a complete  casing  to  the  ray,  winch  is. 
well  rounded,  small,  and  tapers  but  slightly.  The  supero-marginal  plates  are 
eight  in  number  (or,  counting  a very  small  aborted  one,  nine),  exclusive  of 
the  terminal.  The  plates  which  fall  in  the  margin  of  the  disk  proper  have 
the  length  about  equal  to  their  height,  but  in  those  along  the  ray  the  height 
is  greater  than  the  length. 

“ The  infero-marginal  plates  correspond  in  number  and  in  length  to  the 
superior  series.  In  the  interbrachial  arc,  along  the  disk  proper,  the  height 
is  about  equal  to  the  length,  and  the  plates  are  uniform  m size  with  the 
superior  series.  Towards  the  extremity  of  the  ray  the  height  diminishes 
gradually,  and  the  length  is  greater  than  the  height— a reversal  of  the 
relative  proportions  presented  by  the  plates  of  the  superior  series.  The 
marginal  plates  are  smooth  and  bear  no  spines  ; but  when  examined 
microscopically  have  the  appearance  of  being  subgranular,  and  built  up  of 
a rather  open  network.  The  plates  of  both  series  are  convex  outwardly 
or  tumid  in  a very  slight  degree,  by  which  means  the  sutural  divisions 
of  the  segments  are  clearly  marked  out,  and  a somewhat  simulated 
appearance  is  given  to  the  ray.  The  terminal  plate  is  large  and  con- 
spicuous, appearing  somewhat  tubercular  when  viewed  in  profile,  and  oval 
in  contour  when  seen  from  above.  This  plate  bears  three  short  and  rather 
robust  spinelets — one  at  the  terminal  extremity  of  the  plate,  situated 
in  the  median  radial  line,  pointing  in  the  direction  of  the  prolongation 
of  the  ray,  and  diverging  but  little  from  the  horizontal.  Below  this,  spine, 
and  at  each  side  of  it,  on  the  angle  formed  by  the  actual  edge  of  the 
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plate  and  the  terminal  extremity,  is  a somewhat  smaller  spinelet,  pointing 
in  the  direction  of  the  prolongation  of  the  actinal  margin  of  the  plate. 

“ Seven  cribriform  organs  are  present  in  each  interbracliial  arc.  They 
.are  narrow  and  well  defined,  and  their  structure  is  papilliform.  (See  PI. 

xxvm.  fig.  8.) 

4 ‘The  ambulacral  furrows  are  narrow  and  straight,  almost  completely 
closed  in  by  the  overarching  adambulacral  plates  and  spines,  the  tube-feet, 
which  are  arranged  in  simple  pairs,  being  entirely  concealed  from  view. 
The  adambulacral  plates  are  about  half  as  broad  as  long,  but  diminish  in 
size  as  they  proceed  outwards,  and  form  along  the  ray  triangular  promin- 
ences projecting  into  the  furrow.  Each  plate  bears  three  or  four  spines, 
rather  short,  rapidly  pointed,  more  or  less  compressed,  invested  with  mem- 
brane, arranged  in  line  along  the  furrow  margin  of  the  plate,  and  sometimes 
■oblique  to  the  course  of  the  furrow.  The  row  of  spinelets  can  be  raised  at 
a right  angle  to  the  surface  of  the  plate,  so  as  to  allow  the  tube-feet  to  be 
protruded.  Traces  of  an  aborted  secondary  or  external  spinelet,  represented 
by  a mere  granule,  may  be  detected  at  the  adoral  extremity  of  the  adam- 
bulacral plate,  away  from  the  furrow  series. 

“ The  mouth-plates  are  moderately  large,  the  inner  margins  which  fall 
in  the  median  suture  being  elevated  so  as  to  form  a rounded  elongate  tuber- 
cular protuberance,  the  lateral  margins  being  flattened  out.  Their  armature 
consists  of  seven  or  eight  mouth-spines  on  each  plate,  similar  to  those  con- 
stituting the  armature  of  the  adambulcral  plates  excepting  the  innermost  one, 
which  is  much  larger  and  stouter.  Two  large  spines  are  thus  conspicuous 
at  each  mouth-angle,  and  are  directed  towards  the  centre,  the  series  entirely 
closing  the  actinostome,  which  is  remarkably  small.  The  small  mouth-spines 
upon  the  margin  of  the  plate  interlock  with  those  of  the  adjacent  mouth- 
angle,  and  form  a continuous  series  with  the  armature  of  the  adambulacral 
plates.  The  rudiments  of  a secondary  mouth-spine,  represented  by  a thorn- 
like granule,  occur  on  each  plate,  near  the  median  suture,  and  at  the  highest 
portion  of  the  keel. 

“ The  actinal  interradial  areas  are  triangular  in  outline,  flat,  extensive, 
and  covered  with  imbricating  scales  of  more  or  less  regularly  symmetrical 
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hexagonal  form.  These  plates  are  broader  than  long,  and  arranged  in  regular 
series  of  single  columns  extending  from  the  margin  of  the  disk  to  the 
ambulacral  furrow.  Their  breadth  diminishes  somewhat  as  they  approach  the 
margin,  and  consequently  that  of  the  columns  also.  The  adambulacral  plates 
join  up  to  the  infero-marginal  plates  along  the  whole  length  of  the  free 
portion  of  the  ray,  and  there  is  consequently  no  extension  of  the  interradial 
area  along  the  ray.  The  imbricating  plates  bear  a few  widely  spaced  miliary 
tubercles  or  large  granules  upon  their  surface,  usually  four  or  five  to  the  plate, 
upon  which,  however,  they  have  no  definite  arrangement. 

“ Colour  in  alcohol,  grey ; the  paxillar  area  being  a much  darker  shade, 
which  shows  a strong  contrast  with  the  greyish  white  of  the  marginal  plates. 

“ Young  phase.' — There  is  a small  example  of  this  species,  which,  though 
measuring  only  11  = 10  mm.,  r=5mm.,  so  closely  resembles  in  all  respects 
the  characters  of  the  adult,  that  there  is  not  the  slightest  hesitation  in 
determining  it  specifically.  Beyond  the  fact  that  the  rays  are  shorter,  the 
terminal  plate  more  tubercular  and  broader,  and  that  a less  number  of 
supero-marginal  plates  on  the  two  sides  of  a ray  meet  in  the  median  radial 
line,  I can  scarcely  detect  a feature  worthy  of  mention  as  differentiating  the 
immature  from  the  adult  form ; excepting  the  changes  in  size,  proportion,  and 
number  which  affect  plates  and  appendages  normally.  There  are  five  supero- 
marginal  plates  between  the  median  interradial  line  and  the  terminal  in  the 
small  specimen. 

“ Locality . — Station  237.  Off  Japan,  south  of  Kawatsu.  June  17,  1875. 
Bat.  34°  37'  0"  N.,  long.  140°  32'  0"  E.  Depth  1875  fathoms.  Blue  mud. 
Bottom  temperature  35.°3  Fabr.;  surface  temperature  73.°0  Fabr. 

“ Remarks. — Hyphalaster  inermis  is  distinguished  from  the  other  species; 
with  seven  cribriform  organs  by  its  robust  and  rigid  body-frame,  by  the 
supero-marginal  plates  meeting  in  the  median  radial  line,  by  these  being 
devoid  of  spinelets,  by  the  fully  developed  paxillae,  and  by  the  narrow 
cribriform  organ . ’ ’ 


JAPANESE  ASTEROIDEA  : 


119 


ASTROPEC  TIN  1DAE. 

Astropecten  scoparius  Valenciennes. 

(PL  III,  figs.  34-41.) 

I look  upon  Ash' op.  hempricldi  M.  u.  Tit.  and  Astrop.  japonicus  M.  u.  Tr.  as 
synonyms  of  the  present  species.  According  to  Bell  [ : 04,  p.  149]  Astrop. 
zebra  Sladen  should  be  united  with  Astrop.  hemprichii,  and  in  that  case 
Sladen’s  species  would  also  come  in  the  range  of  the  following  review.  But 
as  Sladen’s  Astrop.  zebra,  so  far  as  can  be  judged  from  the  published 
descriptions  and  figures,  appears  to  me  to  be  a good  species,  I have  confined 
myself  in  the  following  to  a review  of  the  names  mentioned  at  the  outset. 
Astrop.  articulatus  Say  and  Astrop.  acanthifer  Sladen  are  also  very  nearly 
related  to  the  present  species. 

The  name  of  this  species  is  due  to  Valenciennes,  but  its  first  descrip- 
tion was  published  by  Muller  and  Troschel.  These  authors  divide  the 
species  of  Astropecten  known  to  them  into  four  groups,  as  follows : (1) 

species  with  two  or  more  spines  on  the  superomarginals,  (2)  species  with 
one  spine  on  the  superomarginals,  (3)  species  with  small  tubercles  instead 
of  spines  on  the  superomarginals,  (4)  species  with  uniformly  granular 
superomarginals  without  spines  or  tubercles.  The  present  species  is  of 
course  included  in  the  second  group  and  described  as  follows  [Muller  u. 
Troschel,  ’42,  p.  71]. : 

“ Astropecten  scoparius  Val.  nov.  sp. 

“ Fiinf  Arme.  Verhaltniss  der  Badien  wie  1 : 4.  Arme  breit,  an  der 
Spitze  verschmalert.  Eurchenpapillen  in  einem  keilfdrmigen  Haufen.  Aus 
der  Beschuppung  der  Bauchplatten  zeichnen  sich  viele  Staclielchen  unter 
der  feinern  Beschuppung  aus,  nacli  dem  Kande  zu  liaufiger.  Der  ausserste 
Stachel  ist  selir  lang,  breit,  etwas  schwertformig  gebogen.  Die  dorsalen 
Randplatten,  25-30  an  jedem  Arme,  sind  gleicliformig  gekornt ; vom  Ende 
der  Arme  zieht  sich  eine  Reihe  conischer  Staclielchen  liin,  einer  auf  jeder 
Platte  am  Aussenrande.  Diese  Staclielchen  fehlen  jedocli  den  Platten  in 
den  Winkeln  zwischen  den  Armen.  Der  Raum  in  der  Mitte  der  Arme 


120 


s.  goto  : 


zwischen  den  dorsalen  Randplatten  ist  2-  bis  3 mal  so  breit  wie  die  Rand- 
platten.  Madreporenplatte  in  der  Nahe  des  Randes. 

“ Farbe : gelblich. 

“ Grosse  : 7 Zoll. 

“ Fundort : unbekannt.  Im  Museum  zu  Paris.” 

Astropeden  hemprichii,  which  I include  in  the  list  of  synonyms  of  the 
present  species  for  reasons  given  below,  is  described  in  the  “ System  ” as 
follows  [Muller  u.  Troschel,  ’42,  p.  71]  : 

“ Astropeden  hemprichii  Nob.  nov.  sp. 

“ Fiinf  Arme.  Verhaltniss  des  kleinen  Radius  zum  grossen  wie  1:4^. 
Die  Furclienpapillen  in  mehreren  Reihen,  auf  jeder  Platte  steht  ein  keil- 
formiger  Haufe,  dessen  Spitze  von  einer  Papille  gebildet  wird.  Die  Stachel- 
chen  auf  den  ventralen  Platten  sind  ausserst  zart,  fast  haarformig ; erst  in 
der  Nahe  der  Randstacheln  zeigen  sich  feine,  welche  nur  halb  so  lang  sind 
wie  die  Randstacheln.  Die  Randstacheln  sind  platt,  und  mit  Ausnahme 
derjenigen  in  den  Winkeln  zwischen  den  Armen  spitz.  Die  dorsalen  Rand- 
platten  sind  viel  breiter  als  hoch,  am  Grunde  der  Arme  und  in  den  Win- 
keln  zwischen  ihnen  olme  Stacheln.  Allmahlig  entwickelt  sich  eine  Reihe 
kleiner  Staclielclien  bis  gegen  das  Ende  der  Arme.  An  jedem  Arme  33 
dorsale  Randplatten. 

“ Grosse  : 4J  Zolil. 

“ Fundort : Rothes  Meer.  Im  Museum  zu  Berlin  durch  Hemprich  und 

Ehrenberg.” 

Astropeden  japonicus,  which  is  referred  to  the  present  species  by 
Doderlein,  a procedure  in  which  I entirely  concur,  was  placed  by  Muller 
and  Troschel  in  their  third  group,  with  small  tubercles  instead  of  spines  on 
the  superomarginals,  and  described  as  follows  [’42,  p.  73]  : 

“ Astropeden  japonicus  Nob.  nov.  sp. 

“ Yerhaltniss  des  kleinen  Radius  zum  grossen  wie  1 : 4.  An  jedem  Arme 
30  Randplatten.  Die  Furclienpapillen,  fiinf  auf  jeder  Platte,  bilden  keil- 
formige  Haufen.  Die  Beschuppung  der  Bauchplatten  ist  sehr  zart ; am 
Rande  steht  auf  jeder  Platte  ein  grosserer  Randstachel,  unter  dem  in  einer 
mit  dem  Rande  parallelen  Reihe  drei  Stachelchen  stehen,  welche  etwa  ein 
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Drittel  der  Lange  des  grosseren  erreichen.  Die  dorsalen  Randplatten  sind 
so  breit  wie  hoch,  granulirt,  und  tragen  nur  selten  am  ausseren  Rande 
einen  kleinen  beweglichen  Tuberkel.  Die  dorsalen  Randplatten  sind  fast  so 
breit  wie  das  Mittelfeld  auf  der  Mitte  der  Arme.  Die  Madreporenplatte 
nahe  dem  Rande.  Das  Endglied  an  den  Armen  ist  sehr  gross  und  braun. 

“ Grosse  : 2 J Zoll. 

“ Fundort : Japan.  Im  Museum  zu  Leyden  durcli  Y.  Siebold.” 

According  to  de  Lobiol  [’85,  p.  74]  and  Sladen  [’89a,  p.  324]  Miche- 
LIN  mentions  this  species  ( Astr . Jiemprichii)  from  Mauritius  under  the  name 
of  Astr.  articulatus  [Michelin,  ’45,  p.  24].  According  to  the  first  named 
authority  it  is  also  mentioned  from  Mosambique  by  Peters  [’52,  p.  178]. 

Dujardin  and  Hupe  apparently  follow  Muller  and  Troschel  and 
describe  the  same  species  under  the  three  different  names  mentioned  above 
[’62,  p.  418,  419,  423]  : 

“ Astro pecten  balai.  Astropecten  scoparius. — Muller  et  Troschel. 

“ — Valenciennes.  Coll,  du  Museum. — Muller  et  Troschel,  Syst.  der 

Aster.,  p.  71. 

“ Espece  a cinq  bras,  dont  la  longueur,  a partir  du  centre,  est  quad- 
ruple du  plus  petit  rayon  du  disque ; ces  bras  sont  larges  a leur  base  et 
retrecis  au  sommet.  Les  piquants  du  sillon  ambulacraire  forment  des  groupes 
en  forme  de  coin.  Parmi  les  ecailles,  dont  les  plaques  ventrales  sont  reve- 
tues,  on  distingue  beaucoup  de  petits  piquants  qui  deviennent  plus  frequents 
vers  le  bord ; le  piquant  le  plus  exterieur  est  tres-long,  large  et  un  peu 
courbe  en  lame  d’epee.  Les  plaques  marginales  dorsales,  au  nombre  de  25 
a 30,  sont  uniformement  granuleuses.  De  1’extremite  de  chaque  bras,  part 
ime  rangee  de  petits  piquants  coniques ; il  y en  a un  sur  chaque  plaque,  au 
bord  exterieur ; les  piquants  manquent  aux  plaques  qui  occupent  l’angle 
rentrant  interbrachial.  L’aire  dorsale  des  bras,  entre  les  plaques  marginales, 
est  deux  a trois  fois  aussi  large  que  ces  plaques. 

“ La  plaque  madreporique  est  rapprochee  du  bord. 

“ Coloration  jaunatre.  Dimension  : largeur  totale  190  mm.” 

“ Astropecten  de  Hemprich.  Astropecten  hempricliii. — Muller  et  Troschel. 

“ — Muller  et  Troschel,  Syst.  der  Aster.,  p.  71. 
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“ Espece  a cinq  bras,  dont  la  longueur,  a partir  du  centre,  egale  quatre 
fois  et  un  tiers  le  plus  petit  rayon  du  disque.  Les  piquants  du  sillon 
ambulacraire,  en  plusieurs  rangees,  forment,  sur  cliaque  plaque,  un  groupe 
en  coin,  dont  le  sommet  est  forme  par  un  seul  d’entre  eux.  Les  petits 
piquants  des  plaques  ventrales  sont  extremements  fins,  presque  capillaires. 
Les  plus  rapproches  des  piquants  marginaux  ne  sont  que  moitie  aussi  longs ; 
ces  derniers  sont  plats  et  pointus,  a l’exception  de  ceux  qui  se  trouvent  dans 
l’angle  rentrant  interbracliial.  Les  plaques  dorsales,  au  nombre  de  33  a 
cbaque  bras,  sont  beaucoup  plus  larges  que  liautes.  Celles  de  la  base  des 
bras  et  de  Tangle  interbracliial  sont  sans  piquants ; mais  une  rangee  de 
petits  piquants  se  dirige  vers  l’extremite  des  bras. 

“ Coloration  jaunatre.  Dimension  : largeur  totale  122  mm. 

“ Habite  la  mer  Rouge  (Mus.  Berlin).” 

“ Astropecten  japonais.  Astropeden  japonicus. — Muller  et  Troschel. 

— Muller  et  Troschel,  Syst.  der  Aster.,  p.  73. 

“ Espece  dont  la  longueur  des  bras  est  quadruple  de  celle  du  plus  petit 
rayon  du  disque : chacun  d’eux  porte  trente  plaques  marginales.  Les 
piquants  du  sillon  ambulacraire,  au  nombre  de  cinq  sur  cbaque  plaque,  sont 
groupes  en  une  sorte  de  coin.  Les  plaques  ventrales  sont  revetues  d’ecailles 
tres-delicates,  et  sur  cbaque  plaque,  au  bord,  se  trouve  un  piquant  marginale 
plus  gros,  au-dessous  duquel  sont  trois  petits  piquants  formant  une  rangee 
parallele  au  bord,  et  ayant  a peu  pres  le  tiers  de  la  longueur  du  plus 
grand.  Les  plaques  marginales  dorsales  sont  aussi  larges  que  liautes, 
granuleuses,  et  portent  rarement,  a leur  bord  externe,  un  petit  tubercule 
mobile.  Sur  le  mibeu  des  bras,  leur  largeur  est  egale  a celle  de  l’airej 
mediane.  L’article  terminal  des  bras  est  tres-gros  et  colore  en  bran.  La 
plaque  madreporique  est  situee  pres  du  bord. 

“ Coloration  jaunatre  fonce.  Dimension  : largeur  totale  67  mm. 

“ Habite  les  cotes  du  Japon.  (Mus.  Leyde).” 

Lutken,  in  a section  of  bis  paper  of  1864  beaded,  “ Om  Slsegten 
Astropeden  samt  om  forskjellige  Arter  af  Kamstjernernes  Gmppe  [Astro- 
pedinidce ),”  remarks  tliat,  through  an  examination  of  a large  number  of  species 
(ca.  20),  be  has  come  to  the  conviction  that  the  last  two  groups  of  Muller 
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and  Troschel  may  best  be  united  into  one ; so  that  liis  divisions  are  : (1) 
witli  a single  series  of  high  and  strong  spines  on  the  superomarginals,  (2) 
with  a double  series  of  smaller,  both  lower  and  feebler,  spines,  one  along 
the  outer  edge,  and  the  other  along  the  inner  edge  of  the  superomarginals, 
(3)  superomarginals  simply  granular,  but  not  seldom  one  or  two  very  low 
spines  amid  this  granulation ; strong  spines  however  always  wanting  in  the 
angles  between  the  arms.  Astropecten  japonicus  is  placed  in  the  last  group, 
and  the  following  remarks  is  made  [Liitken,  ’64,  p.  125,  127]  : 


“ Jeg  har  endnu  ikke  seet  nogen 
A.  pentacanthus  eller  A.  japonicus  med 
Smaapigge  paa  Randpladerne . . . ” 


“ I have  not  yet  seen  any  A. 
pentacanthus  or  A.  japonicus  with  small 
spines  on  the  marginal  plates. ...” 


Yon  Martens,  in  a section  of  his  paper  of  1865,  headed,  “ Japanische 
Seesterne,”  has  the  following  [’65,  p.  352]  : 

“ Astropecten  scoparius  Yal.  Mull.  Trosch.  1.  c.  S.  71. 

“ Yokohama,  auf  Schlammgrund,  nicht  haufig,  die  Staclieln  auf  den 
dorsalen  Randplatten  sind  selir  unbestandig,  sie  felilen  im  ersten  Drittel  der 
Arme  fast  immer,  bis  zur  Mitte  kommen  immer  nocli  einzelne  Platten  olme 
Staclieln  vor.” 

At  page  354  of  the  same  paper,  there  is  a reference  which  j)ossibly 
has  to  do  with  the  original  specimen  or  specimens  of  Muller  and 
Troschel. 

“ Astropecten  japonicus  Muller  und  Troschel  S.  43 — • ? 

“ ? Herklots  tab,  inedit.  X.  fig.  2. 

“ Japan,  Leidner  Museum.” 

Again,  in  his  second  paper  he  says  [’66,  p.  87],  “ Astropecten  scoparius 
Mull.  Trosch.  Indischer  Ocean,  Schonlein  im  Berliner  Museum.  1st 
sicher  in  Japan  zu  Hause.” 

According  to  de  Loriol  [’85,  p.  74]  and  Sladen  [’89a,  p.  324]  Astropec- 
ten hemprichii  is  referred  to  by  v.  Martens  [’69,  p.  131].  It  is  also  mention- 
ed from  the  Red  Sea  and  the  Gulf  of  Suez  by  Gray  [’72,  p.  119].  The 
latter’s  specimens  belong  to  the  British  Museum. 

Perrier  mentions  Astropecten  scoparius  in  his  “ Revision,”  and  it 
appears  from  his  references  that  Yalenciennes’  manuscript  is  in  possession 
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of  the  Museum  d’historie  naturelle  of  Paris.  He  then  refers  to  the  original 
specimens  as  follows  [’76,  p.  279]  : 

“Deux  echantillons  desseches  et  en  bon  etat,  sans  date  d’entree  et 
sans  provenance.  Ce  sont  les  types  de  Muller  et  Troschel.” 

Sladen  describes  a small  specimen  of  Astropecten  japonicus  [’79,  p.  427]  : 

“ Astropeden  japonicus,  Muller  and  Troschel.  1842.  Astropecten  j aponi- 
cus,  Muller  and  Troschel,  System  der  Asteriden,  p.  73. 

“ Coll.  St.  John  : Korean  Straits,  9 fathoms. 

“The  arms  are  moderately  long  and  narrow;  Pt  = lL25  millims.,  r=4 
millims.  The  foot-papillae,  arranged  in  wedge-shaped  groups  of  five,  are 
long,  fine,  and  cylindrical.  The  first  spinelet,  which  forms  the  apex  of  the 
wedge,  stands  by  itself,  projecting  inward  upon  the  furrow,  is  thicker  than 
the  rest  and  arched  upwards  at  its  base ; the  others  stand  external  to  this, 
two  and  two  together,  the  outermost  pair  being  rather  longer  than  the  inner 
pair;  whilst  on  the  inmost  portion  of  the  furrow  the  outer  series  of  papillae 
are  augmented  by  one  or  two  additional  spinelets.  The  adambulacral  plates 
which  bear  the  foot-papillae  appear  very  much  depressed,  in  consequence  of 
the  gibbous  character  of  the  ventro-marginal  plates — a feature  which  is  very 
striking  when  compared,  for  instance,  with  specimens  of  Astr.  formosus, 
mihi,  of  nearly  equal  size. 

“The  upper  marginal  plates  are  broader  than  long,  and  covered  closely 
with  short  stout  granulose  spinules  of  clavate  form,  and  on  the  outer  half  of 
the  arm  carry  on  their  outer  margin  a small  conical  spinelet.  In  the 
specimen  under  notice  the  nine  outer,  out  of  thirteen  marginal  plates,  are 
thus  armed. 

“ The  ventro-marginal  plates  project  more  outwardly  than  the  upper 
marginal  plates,  and  bear  one  large,  compressed,  lanceolate  spine  at  the 
margin,  which  is  generally  followed  by  two  smaller  spines  placed  side  by 
side,  not  half  its  length,  and  very  much  finer  and  more  cylindrical.  The 
rest  of  the  spinulation  consists  of  small,  short,  isolated,  cylindrical  spinelets. 
In  the  present  example  these  have  been  very  much  abraded ; and  little 
further  detail  can  be  made  out. 

“ The  dorsal  area  or  paxillar  field  is,  in  the  middle  of  the  arm,  very 
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little,  if  any,  broader  than  the  marginal  plate.  The  paxillse  are  large  and 
closely  crowded — so  much  so  that  the  radii  (of  which  there  are  8-9  and 
very  robust)  of  a paxilla  are  directed  upward,  instead  of  at  right  angles  to 
their  pedicle ; and  this  gives  to  the  paxillay  area  a granulate  rather  than 
a stellate  appearance  to  the  naked  eye,  and  without  any  indication  of 
regular  arrangement. 

“ Dr.  Lutken  remarks  on  never  having  seen  an  Astr.  japonicus  with 
the  spines  upon  the  dorsal  marginal  plates.  On  the  specimen  under 
consideration  these  are  so  small  that  they  might  easily  be  passed  over 
without  notice, — whilst,  further,  it  is  a character  of  such  usual  variability 
that  I am  fully  prepared  to  believe  in  the  existence  of  examples  in  which  they 
are  wanting  altogether,  their  rudimentary  state  on  the  present  specimen  quite 
leading  to  that  idea.  A seemingly  parallel  instance  may  be  pointed  to  in 
the  case  of  Astr.  euryacanthus,  Ltk.,  in  the  premature  stages  of  which  small 
spines  are  present  on  the  outer  margin  of  the  dorsal  marginal  plates  towards 
the  ends  of  the  arms,  but  no  trace  of  them  remains  in  the  adult. 

“ Our  knowledge  of  this  species  at  present  is  very  scanty ; and  it  may 
not  be  beyond  the  range  of  probability  that  a more  extensive  series  of 
specimens  will  require  the  modification  of  our  current  ideas  of  the  form 
altogether,  and  possibly  even  its  amalgamation  with  such  a species  as  A. 
scopariits,  when  more  is  definitely  known  about  the  premature  stages  of 
these  Astropectens.” 

According  to  de  Loriol  [’85,  p.  74]  the  form  described  by  Mobius  [’80,  p. 
50]  under  the  name  of  Astropeden  mauritianus  is  identical  with  Astrop.  hempricJiii. 

Sladen  mentions  Astrop.  japonicus  in  his  preliminary  paper  on  the 
Challenger  Asteroidea  [’83,  p.  255]  : 

“ Astropeden  japonicus , Muller  and  Troschel. 

“ Station.  Off  Yokohama,  Japan.  Depth  8-14  fms. ; 5-25  fms. 

“ Station  233  A.  Kobi,  Japan.  Lat.  34°  35'  N.,  long.  135°  10'  E.  Depth 
8-50  fms. ; mud,  sand. 

“ Station  233  B.  Lat.  34°  20’  N. ; long.  133°  35'  E.  Depth  15  fms. ; mud.” 

Bell  mentions  Astropeden  liemprichii  (?)  from  Mosambique  and  the 
Seychelles  [’84a,  p.  510]. 
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De  Loriol  describes  Astropecten  hempricJiii  from  Mauritius  as  follows 
[’85,  p.  74] : 

“ Les  exemplaires  de  cette  espece  sont  nombreux.  Tres  constant  dans 
leurs  caracteres,  ils  varient  dans  leur  taille,  r=13mm.  a 22  mm.  R = 65  mm. 
a 111  mm. 

Ils  me  paraissent  correspondre  exactement  a la  description  donnee  par 
Muller  et  Troschel,  seulement  ces  auteurs  disent  que  les  plaques  ventrales 
portent  des  petits  piquants  tres  delicats,  presque  comme  des  cheveux,  et 
que  ce  n’est  que  pres  des  piquants  marginaux  qu’il  s’en  trouve  quelque-uns 
plus  longs,  de  moitie  plus  courts  que  ces  derniers.  Or,  dans  les  individus 
de  Maurice,  les  piquants  des  plaques  ventrales  !sont  tres  fins  a la  verite, 
mais  on  ne  peut  pas  dire  d’eux  qu’il  sont  capillaires,  sauf  pourtant  de  ceux 
qui  se  trouvent  sur  le  bord  des  plaques,  de  plus  des  piquants  plus  gros  se 
montrent  beaucoup  plus  pres  des  plaques  adambulacraires.  II  ne  me  semble 
pas  que  cette  legere  difference,  qui  peut  du  reste  n’etre  q’une  affaire  de- 
preciation, soit  de  nature  a motiver  une  separation  specifique.  Muller  et 
Troschel  disent  encore  que  les  piquants  marginaux  sont  aigus,  sauf  dans 
les  angles  interbracliiaux,  ce  n’est  que  dans  les  grands  exemplaires  que  les 
piquants  des  angles  interbracliiaux  sont  coupe  carrement  a l’extremite,  il 
sont  a peu  pres  tous  aigus  dans  les  individus  de  la  taille  de  ceux  que  j’ai 
fait  representer. 

“ Le  nombre  des  bras  est  de  cinq,  dans  un  individu  l’un  d’entre  eux 
se  bifurque  vers  la  moitie  de  sa  longueur.  Pres  du  bord  externe  des  plaques 
marginales  ventrales,  qui  depassent  beaucoup  les  dorsales,  les  piquants  plus 
longs  se  multiplient,  en  devenant  toujours  plus  longs  jusqu’  au  dernier 
piquant  marginal  qui  est  large,  aplati,  pointu,  et  aussi  long  que  la  plaque, 
ceux  qui  se  trouvent  dans  l’angle  interbracliial  sont  generalement  tronques 
dans  les  grands  exemplaires.  Les  plaques  adambulacraires  portent,  dans  le 
sillon,  un  groupe  de  trois  piquants  dont  T impair,  le  plus  interne,  est  re- 
courbe  et  notablement  plus  long  que  les  autres,  puis  vient  un  petit  groupe 
de  deux  long  piquants  egaux  et  plats,  enfin  en  dehors,  un  groupe  de  six  ou 
sept  piquants  serres,  tres  fins,  cylindriques  et  assez  longs.  Les  plaques 
marginales  dorsales,  dont  le  nombre  est  de  trente-trois  de  chaque  cote  des 
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bras,  sont  couvert  de  petits  granules  plats  et  ©cartes,  et  le  pourtour  de  la 
plaque  est  garni  de  petites  soies  tres  courtes,  tres  serrees,  et  d’une  finesse 
extreme,  un  petit  piquant  conique,  court,  pointu,  tres  fugace  se  montre 
presque  sur  cliacune  des  plaques  marginales  dorsales,  sur  leur  bord  tout  a 
fait  externe ; mais  il  n’y  en  a aucun,  au  fond  de  l’angle  interbracliial,  sur 
un  nombre  de  plaques  variant  de  quatre  a dix,  et  cela  sur  un  meme  individu. 
L’aire  paxillaire  est  large,  a la  base  des  bras  elle  a une  largeur  egale  a mi 
peu  plus  du  double  de  la  largeur  d’une  plaque  marginale  dorsale ; les 
paxilles  sont  relativement  grandes  avec  une  liouppe  d’une  trentaine  de  petits 
piquants  obtus.  La  plaque  madreporique,  logee  tout  a fait  pres  du  bord, 
dans  un  angle  interradial,  est  tres  cachee  par  les  paxilles  et  a peine  ap- 
parente ; lorsqu’  on  la  met  a nu  elle  parait  assez  grande.  Couleur  jaune- 
paille. 

L 'Astr.  hemprichii  ne  peut  etre  confondu  avec  YAstr.  mciuritianus , comme 
le  pense  M.  Mobius,  car,  ainsi  que  nous  l’apprend  M.  Perrier  (Revision 
des  Stellerides  du  Museum  de  Paris,  p.  359.),  cette  derniere  espece  porte 
un  forte  piquant  interne  sur  les  deux  plaques  marginales  internes  de  cliaque 
angle  interradial,  et  ils  manquent  tou jours  dans  YAst.  hemprichii .” 

In  tlie  same  work  de  Loriol  describes  a specimen  of  Astropeden, 
without  naming  it,  which  differs  from  Astr.  hemprichii  in  having  spines  on 
all  the  superomarginals.  There  is  no  doubt  in  my  mind  that  it  is  merely  a 
variational  form  of  Astr.  scoparius.  The  description  of  this  specimen  is  as 
Mows  [’85,  p.  77] : 

“Astropeden  sp. 

‘‘Dimensions.  r=21mm.,  R = 108mm.  Diametre  des  bras  a la  base  25 

mm. 

“ J’ai  sous  les  yeux  un  echantillon  d’un  Astropeden  de  grande  taille, 
que  m’a  envoy©  M.  de  Pobillard,  et  qui  ressemble  extremement,  par  la 
presque  totalite  de  ses  caracteres,  a YAstr.  hemprichii , mais  qui  en  differe  par 
la  presence  d’un  piquant  conique,  droit,  sur  toutes  les  plaques  marginales 
dorsales,  dans  les  angles  interbracliiaux,  et,  par  consequent,  sur  toutes  les 
plaques  marginales  dorsales  sans  exception ; de  plus  une  ou  deux  plaques  au 
milieu  de  Tangle  portent  meme  un  second  piquant  semblable  vers  leur  bord 
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interne ; il  faut  ajouter  que  les  plaques  marginales  ventrales  debordent  rela- 
tivement  davantage  les  plaques  marginales  dorsales.  Dans  YAstr.  hempricliii 
sept  ou  huit  plaques  marginales  dorsales  au  moins,  la  plupart  du  temps 
bien  davantage,  dans  l’angle  interbrachial,  sont  entierement  depourvus  de 
piquants.  Faut-il  voir  dans  ces  differences  des  caracteres  suffisants  pour 
envisager  cet  ecliantillon  comme  appartenant  a une  espece  particuliere  ? 
Comme  je  ne  connais  q’un  seul  exemplaire  a lui  rapporter,  il  m’a  paru 
preferable  de  ne  pas  resoudre  cette  question  pour  le  moment,  et  d’envisager 
provisoirement  cet  individu  comme  une  variete  de  YAstr.  hempricliii.  J’ai  ete 
tente,  au  premier  abord,  de  la  rapporter  a YAstr.  mauritianus , Geay,  qui, 
suivant  les  indications  donnees  par  M.  Peebiee,  d’apres  l’examen  qu’il  a fait 
des  exemplaires  types  au  British  Museum,  est  pourvu  de  piquants  coniques 
sur  les  plaques  des  angles  interbrachiaux  (Revision  des  Stellerides,  p.  359) ; 
mais  Geay  dit  positivement  que  son  Astr.  mauritianus  appartient  a un 
groupe  dans  lequel  les  plaques  marginales  ventrales  ne  debordent  pas  les 
plaques  dorsales,  or,  dans  l’exemplaire  en  question,  elles  debordent  au 
contraire  d’une  maniere  tres  prononcee. 

“ Comme  il  est  possible  que  cet  individu  devienne  le  type  d’une  nou- 
velle  espece,  si  d’autres  observateurs  decouvrent  de  nouveaux  caracteres 
distinctifs  que  je  n’ai  pas  su  voir,  et  si  de  nouvelles  decouvertes  montrent 
que  ceux  que  j’ai  indiques  sont  constants,  j’ai  pense  qu’il  ne  serait  pas  inutile 
de  le  faire  figurer.” 

Dodeblein,  in  liis  paper  on  Ceylon  Ecliinoderms,  states  that  he  has 
not  found  any  specimens  from  Japan  that  can  be  referred  to  Astropecten 
japonicus , but  that  he  has  several  of  Astr.  scoparius  [Dodeblein,  ’88,  p. 
830].  Bell  [’88,  p.  384,  388]  reports  Astr.  hempricliii  from  the  Sea  of  Bengal. 

In  the  Challenger  Report,  Astropecten  scoparius  is  not  mentioned,  but 
Astr.  japonicus,  of  which  Sladen  says  [’89,  p.  205],  “ A large  series  of  this 
species  was  obtained.  I have  compared  them  with  the  original  type-specimens 
of  Mullee  and  Tboschel  belonging  to  the  Leyden  Museum.”  The  specimens 
were  obtained  off  Kobe,  in  mud,  8 fathoms  deep,  near  Awaji  Sliima,  in  sand, 
50  fathoms,  in  Bingo  Nada,  in  blue  mud,  15  fathoms,  and  off  Yokohama, 
5-25  fathoms. 
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Astropecten  hemprichii  is  reported  by  Sladen  from  the  Mergui  Archipe- 
lago. He  thinks  that  the  Astropecten  articulatus  (?)  of  Michelin  [’45,  p.  24] 
and  Astropecten  mauritianus  of  Mobius  [’80,  p.  50]  refer  to  the  same  species. 
The  following  notes  are  then  added  [Sladen  ’89a  p.  324] : 

“ Locality.  Sir  William  James  Island ; 7th.  Dec.  1881. 

“ BemarJcs.  I feel  little  hesitation  in  referring  a single  example  to  this 
species,  which  has  recently  been  carefully  described  and  figured  by  de  Loriol 
on  the  basis  of  material  obtained  from  Mauritius.  The  type  specimen, 
preserved  in  the  Berlin  Museum,  was  collected  by  Hemprich  and  Ehrenberg 
in  the  Red  Sea.  The  form  appears  to  be  closely  allied  to  Astropecten 
scoparius.” 

Ives  [’91,  p.  211]  simply  mentions  this  species  from  Japan  and  gives 
some  figures  of  it.  Meissner  mentions  it  from  Yokohama  [’92,  p.  188] : 
“ 10  Exempl. — Yokohama,  10.  VH.  84.  (No.  3336.)” 

Astropecten  hemprichii  is  mentioned  by  Pfeffer  [’96,  p.  47]  who  remarks 
on  its  colour  (fide  Zoological  Record). 

Ludwig  mentions  it  from  Zanzibar  [’99,  p.  539] : “ Astropecten  hemprichii 
Muller  und  Troschel,  von  Sansibar  durcli  Pfefeer  (1896),  aus  der  siid- 
lich  (c.  24°  s.  Br.)  von  Mozambique  gelegenen  Bai  von  Inhambane  durch 
Peters  (1852).”  It  was  not  represented  in  the  collection  examined  by 

Ludwig. 

Doderlein  gives  a very  good  description  of  this  species  [ : 02,  p.  328]  : 

“ Astropecten  scoparius  Muller  u.  Troschel. 

“ Syn.  Astropecten  japonicus  (Muller  u.  Troschel),  Sladen. 

“ Arme  durchschnittlich  etwas  breiter  und  kiirzer  als  bei  Astropecten 
Jcagoshimensis.  R : r = 3-4.7 . 

“ Dorsomarginalplatten  am  Aussenrande  mit  je  einem  selir  kurzen, 
spitzen  Stachelchen,  das  aber  den  3(2)-10  ersten  Randplatten  fehlt. 

“ Yentromarginalplatten  fein  und  kurz  bestachelt ; dazwischen  eine 
Querreihe  verlangerter  Stacheln,  diinn  und  spitz ; am  Rand  ein  langer 
Stachel,  platt,  spitz,  ofter  gebogen,  darunter  zwei  halb  so  lang,  in  die  die 
ubrigen  allmahlich  iibergehen. 

“ Adambulacralplatten  mit  drei  inneren  schlanken  Eurchenstacheln,  zwei 
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mittleren,  ebenso  dicken,  von  denen  der  adorale  meist  der  kurzere  ist,  und 
zwei  oder  melir  ausseren,  etwas  kiirzeren  Furchenstacheln. 

“ Jederseits  etwa  3 kleine  Ventrolateralplatten.  Bei  drei  verscbieden 
grossen  Exemplaren  betragt  11=20,  40  u.  91mm.,  r = 7,  12  u.  19.5  mm.,  die 
Armbreite=7,  13  u.  21.5  mm,  die  Zalil  der  Randplatten = 18,  29  u.  51. 

“Diese  Art  ist  einfarbig,  graugelblich  bis  braunlich. 

“ Ich  fand  A.  scoparius  in  geringer  Tiefe  (bis  ca.  20  m)  sehr  zablreich 
auf  Sand  und  Schlammboden  in  der  Tokiobai,  Sagamibai,  bei  Tango,  Tagawa 
(am  inneren  Meere)  und  Kagoshima.  Es  ist  der  hiiufigste  Seestern  an  den 
japanischen  Kiisten.” 

Astropeden  hempricliii  is  mentioned  by  Bell  [ : 03,  p.  244]  from  the 
“ Zanzibar  Channel,  8 fath.”  It  is  also  mentioned  from  the  Gulf  of  Manaar 
by  the  Herdmans  [Herdman,  Herdman  and  Bell,  : 04,  p.  143]  as  follows : 

“ Astropeden  hemprichi , M.  and  T. 

“ Stations  I.,  IV.,  X.,  XIV.,  XX.,  XXVIH.,  XXII,  XXXIX.,  XUX, 
XLVn.,  XLVH.  and  LIV.,  practically  all  round  the  island,  at  depths  of  4 
to  40  fathoms.  It  is  especially  abundant  on  some  parts  of  the  pearl 
banks.” 

In  the  same  paper  [p.  149]  Bell  has  the  following  remarks  on  this 
species  : 

££  I beg  once  more  to  offer  an  example  of  the  variability  of  Echinoderms, 
and  to  call  attention  to  the  mode  of  distribution  of  the  spicules  on  the 
superomarginal  plates  of  Astropeden  hemprichi ; the  three  figures  here  shown 
are  taken  from  the  three  specimens  found  in  the  bottle  to  which  the  late 
Mr.  Sladen  affixed  the  name  of  Astropeden  zebra.  In  the  Challenger  Beport 
A.  zebra  occupies  the  following  position  in  the  author’s  key  : — 

(A)  With  small  spinelet,  on  the  first  four  or  five  plates. 

(a)  With  four  or  five  spinelets.  A well-developed  series  of  pseudo- 

pedicellarise  zebra. 

(b)  With  one  spine  only  on  the  first  plate.  No  pedicellarise .... 

, velitaris. 

££  Inspection  of  my  photographs  will  show  how  little  constant  is  the 
number  of  spinelets,  and  the  uselessness  of  the  character  as  an  aid  to  speci- 
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fic  distinction.  A.  zebra  should,  I think,  be  united  with  A.  hcmprichi1^. 
Perhaps,  also,  Sladen’s  A.  notograptus  is  another  synonym25 *. 

Herdman  [ : 06,  p.  447]  mentions  Astrop.  hemprichi  as  an  enemy  of  the 
pearl  oyster,  prowling  over  the  beds. 

Astropeden  hemprichii  is  reported  from  Portuguese  East  Africa  by 
Simrson  and  Brown  [ : 10,  p.  48]  : 

“ Several  specimens  of  various  ages  and  slightly  different  in  superficial 
appearance  represent  this  species.  They  were  obtained  in  three  separate 
localities,  viz.,  Tunglii  Bay,  Mtundo  Bay,  and  Montepes  Bay.  They  agree 
exactly  with  those  of  the  same  species  in  the  British  Museum,  collected 
by  H.  M.  S.  4 Alert  ’ on  the  Mozambique  coast.  One  specimen  has  been 
regenerating  three  arms  from  the  disc. 

“ Localities. — Station  I.,  Tunghi  Bay ; Station  HI.,  Mtundo  Bay 
(Wamizi  Is.  to  Kifuki  Is.) ; Station  X.,  Montepes  Bay. 

“ Previously  recorded  from — Mozambique  Coast ; Red  Sea  ; Mauritius ; 
Ceylon  ; Tuticorin  ; Mergui  Archipelago.” 

Koehler  mentions  it  from  the  south-eastern  Moluccas  [ : 11,  p.  266] : 

“ Dragage  No.  1.  18  Fevrier  1908.  Ngaiguli.  Profondeur  14  m.  Cinq 
echantillons. 

“ La  longueur-  de  R varie  de  40  mm.  a 12  mm.  Tous  les  exemplaires 
sont  bien  caracterises  et  ils  sont  exactement  conformes  a la  description  de 
Doderlein  (Zoologischer  Anzeiger,  Bd.  XXYI,  p.  326).  Les  piquants  mar- 
ginaux  commencent  a se  montrer  soit  sur  la  quatrieme,  soit  sur  la  cin- 
quieme  ou  sur  la  sixieme  plaque  marginale  dorsale  suivant  la  taille  des 
exemplaires.” 

As  may  be  seen  from  the  above  review,  there  are  some  differences  in 
the  descriptions  of  different  observers,  which  may  be  brought  out  more  clear- 
ly in  a tabular  form,  as  follows  : 


1)  “ I have  taken  the  opportunity  of  examining  the  types  of  A.  velitaris ; they  are  all 
immature,  and  are,  perhaps,  not  members  of  the  same  species.” 

2)  “ Describers  of  young  starfishes  should  have  their  memoirs  placed  in  some  scientific 

Index  Expurgatorius ; they  take  no  trouble,  and  give  much.” 


Comparison  of  different  descriptions  of  Astropeden  scoparius, 

(M= Number  of  marginals.) 
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I shall  make  a few  remarks  on  some  of  the  points  brought 
out  in  the  foregoing  table,  basing  them  on  a study  of  Japanese 
specimens,  of  which  I have  examined  a tolerably  large  series  from 
various  localities. 

Radial  ratio . — This  varies  in  general  according  to  two  factors, 
locality  and  size.  Taking  specimens  from  the  same  locality  we 
find  that  the  ratio  It : r is  greater  for  larger  specimens  than  for 
smaller  ones.  This  has  been  brought  out  clearly  by  Ludwig 
[’97,  p.  6]  for  Astropecten  aurantiacus ; and  indeed  it  may  be 
regarded  as  a general  rule  for  all  species  of  Astropecten , if  not  for 
the  starfishes  in  general,  inasmuch  as  a starfish  which  has  just 
completed  its  metamorphosis  has  a pentagonal  outline.  The 
radial  ratio  varies  also  in  different  localities;  thus,  my  specimens 
from  Tomo  and  Miyazu  have  in  general  a greater  ratio  than  those 
of  Misaki  and  other  localities.  At  the  same  time  a certain  latitude 
must  be  allowed  on  these  points,  as  may  be  seen  from  the  adjoined 
table,  in  which  the  specimens  are  arranged  in  the  order  of  r. 


Specim. 

r 

mm. 

R 

mm. 

R:r 

MS 

Loc. 

1 

5 

13.5 

2.7 

.... 

Tsu  (Gulf  of  Ise). 

2 

6 

17.5 

3 

16 

Uraga. 

3 

6 

18 

3 

.... 

Misaki. 

4 

7 

21 

3 

.... 

Kanazawa  (Bay  of  Tokyo),  i 

5 

7.5 

24.5 

3 

.... 

Misaki. 

6 

7.5 

29 

4 

.... 

Tomo  (Inland  Sea). 

7 

7.5 

30 

4 

28 

>> 

8 

8 

21 

2.6 

.... 

Otara  (Hokkaido). 

9 

8 

25 

3.1 

Misaki. 

10 

8.5 

30 

3.5 

Honmoku  (Yokohama). 

11 

8.5 

34 

4 

Azamuslii  (Bay  of  Aomori). 
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Specim. 

r 

mm. 

R 

mm. 

R:r 

MS 

Loc. 

12 

9 

26 

3 

.... 

Otaru  (Hokkaido). 

13 

9 

30 

3.3 

.... 

Kanazawa  (Bay  of  Tokyo),  i 

14 

9 

32.5 

3.6 

.... 

}> 

15 

9 

34.5 

3.8 

.... 

Azamuslii  (Bay  of  Aomori). 

16 

10 

33.5 

3.35 

.... 

Kanazawa  (Bay  of  Tokyo). 

17 

10 

34 

3.4 

.... 

Tsunimi  (Bay  of  Tokyo). 

18 

10 

34 

3.4 

.... 

Misaki. 

19 

10 

34 

3.4 

Kanazawa  (Bay  of  Tokyo)  .1 

20 

10 

34.5 

3.45 

.... 

Honmoku  (Yokohama). 

21 

10 

35 

3.5 

.... 

Kanazawa  (Bay  of  Tokyo). 

22 

10 

35 

3.5 

tt 

23 

10 

35.5 

3.55 

.... 

Tsu  (Gulf  of  Ise). 

24 

10 

36 

3.6 

.... 

Uraga. 

25 

10 

44 

4.4 

.... 

Tomo  (Inland  Sea). 

26 

10 

45 

4.5 

.... 

a 

27 

10 

46.7 

4.67 

if 

28 

10 

48 

4.8 

.... 

ff 

29 

10 

48 

4.8 

.... 

ff 

30 

10.5 

41 

4 

.... 

Kanazawa  (Bay  of  Tokyo). 

31 

10.5 

50 

4.7 

.... 

Tomo  (Inland  Sea). 

32 

11 

40 

3.6 

Kanazawa  (Bay  of  Tokyo). 

33 

11 

43 

4 

ft 

34 

11 

44.5 

4 

.... 

ft 

35 

11 

52 

4.7 

36 

Tomo  (Inland  Sea). 

36 

11.5 

37.5 

3.3 

Honmoku  (Yokohama). 

37 

11.5 

40 

3.5 

.... 

Misaki. 

38 

11.5 

44.5 

3.9 

.... 

Wakanoura  (Strait  of  Kii). 

39 

11.5 

47 

4 

.... 

Misaki. 

40 

11.5 

51 

4.4 

.... 

Tomo  (Inland  Sea). 

41 

12 

41 

3.4 

— 

Misaki. 
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Specim. 

r 

mm. 

R 

mm. 

R:r 

MS 

Loc. 

42 

12 

42,44 

3.66 

.... 

Ho  jo  (Tateyama  Bay). 

43 

12 

44 

3.7 

.... 

Tomo  (Inland  Sea). 

44 

12 

44.5 

3.7 

.... 

Misaki. 

45 

12 

45 

3.7 

.... 

Azamuslii  (Bay  of  Aomori). 

46 

12 

45 

3.7 

.... 

Misaki. 

47 

12 

45 

3.7 

.... 

Bonin  Islands. 

48 

12 

46 

3.8 

.... 

Misaki. 

49 

12 

50 

4 

.... 

50 

12 

52 

4.3 

.... 

Wakanoura  (Strait  of  Kii). 

51 

12 

54 

4.5 

.... 

Tomo  (Inland  Sea). 

52 

12.5 

41.5 

3.3 

.... 

Misaki. 

53 

12.5 

48 

3.8 

.... 

Tsu  (Gulf  of  Ise). 

54 

12.5 

49 

3.9 

33 

Tomo  (Inland  Sea). 

55 

13 

44 

3.4 

.... 

Misaki. 

56 

13 

46.5 

3.6 

.... 

57 

13 

57.5 

4.4 

.... 

Miyazu  (Japan  Sea). 

58 

13.5 

45 

3.3 

.... 

Misaki. 

59 

13.5 

55 

4 

33 

Tomo  (Inland  Sea). 

60 

14 

45 

3.2 

.... 

? 

61 

14 

53.5 

3.8 

.... 

Misaki. 

62 

14 

55 

4 

.... 

Miyazu  (Japan  Sea). 

63 

14 

60 

4.3 

.... 

Tomo  (Inland  Sea). 

64 

14 

63 

4.5 

.... 

Shikajima  (off  Fukuoka). 

65 

14.5 

59 

4.1 

.... 

Miyazu  (Japan  Sea). 

66 

15 

48 

3.2 

.... 

? 

67 

15 

48.5 

3.2 

.... 

Misaki. 

68 

15 

52 

3.4 

.... 

» 

69 

15 

54 

3.6 

.... 

? 

70 

15 

55 

3.7 

.... 

? 

71 

15 

65 

4.3 

— 

Miyazu  (Japan  Sea). 
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Specim. 

r 

nun. 

R 

mm. 

R:r 

MS 

Loc. 

72 

15.5 

62 

4 

.... 

Namerikawa  (Japan  Sea). 

73 

16 

58 

3.6 

.... 

? 

74 

16 

65 

4 

32 

? 

75 

16.5 

54.5 

3.3 

9 

76 

16.5 

57 

3.5 

....  ’ 

Misaki. 

77 

16.5 

58.5 

3.5 

78 

18 

72 

4 

.... 

Namerikawa  (Japan  Sea). 

79 

18.5 

85 

4.6 

80 

20 

84 

4.4 

— 

? 

The  number  of  marginal  plates  is  certainly  of  some  systematic 
importance,  but  in  my  opinion  only  in  a subordinate  degree. 

The  relative  extent  to  which  the  superior  and  inferior  marginals 
project  laterally  has  been  taken  hold  of  by  some  observers  for 
distinguishing  species.  But  this  also  appears  to  me  to  be  hardly 
of  systematic  importance.  It  is  true  that  in  certain  species  the 
inferomarginals  are  always  more  projecting  than  the  supero- 
marginals ; but  in  the  present  species,  while  the  inferomarginals 
stand  prominently  outward  in  some  specimens,  they  are  flush 
with  the  superomarginals  in  others. 

Again,  the  relative  breadth  of  the  paxillar  area  and  the 
superomarginals  is,  in  my  opinion,  only  of  a very  secondary  im- 
portance for  specific  distinction ; much  depending  in  this  case  on  the 
contraction  of  the  different  muscles  when  the  specimen  was  killed. 

Most  characteristic  of  all  are  the  armature  of  the  supero- 
marginals, the  lateral  spines  of  the  inferomarginals,  the  adam- 
bulacral  spines,  and  the  armature  and  form  of  the  mouth-plates. 
The  paxillae  are  also  characteristic  of  species,  and  the  position 
and  form  of  the  madreporite  may  also  be  taken  into  account. 
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Bearing  all  these  points  in  mind,  the  following  description 
may  be  given. 

Radial  ratio. — As  measured  by  me  on  Japanese  specimens 
from  different  localities  it  is  2.7 — 4.8. 

Super omarginals. — The  number  is  given  in  the  table  at  p.  135. 
They  are  much  broader  than  long.  At  the  base  of  the  arm  they 
are  at  right  angles  to  the  margin  but  very  gradually  become 
inclined  further  out,  so  that  in  the  distal  half  of  the  arm,  they 
may  form  an  angle  of  about  15°  or  more  with  the  horizontal 
(PI.  Ill,  fig.  34,  39).  The  edge  is  perfectly  rounded  at  the  inter- 
brachial  angle,  but  is  less  so  along  the  greater  part  of  the  arm, 
although  it  never  becomes  angular.  The  abactinal  surface  is 
rather  coarsely  granulated,  while  the  outer  surface  is  covered  with 
more  pointed,  conical  granulations.  I find  that  the  description  of 
Sladen  [’79],  that  these  granulose  spinules  are  of  clavate  form, 
applies  only  to  those  near  the  margins  of  the  abactinal  surface. 
Very  characteristic  are  the  short  conical,  pointed  spines  which 
are  present  one  on  each  superomarginal,  along  the  edge,  and  are 
directed  obliquely  towards  the  tip  of  the  arm.  In  most  cases 
these  are  absent  in  the  interbrachial  arc,  the  number  of  unarmed 
plates  varying,  according  to  my  own  observations,  from  3 to  as 
many  as  1 6 for  one  side  of  an  arm  ; the  spines  being  present  in 
the  latter  case  only  in  the  distal  half  of  the  arm.  The  specimens 
from  Tomo  show  the  least  developed  superomarginal  spines,  both 
in  number  and  size.  Excepting  a very  small  specimen  of  r=3.5  mm., 
I have  yet  to  see  a specimen  destitute  of  these  spines,  like 
those  referred  to  by  Lutken.  On  the  other  hand  I have  a speci- 
men from  the  Bonin  Islands  in  which  these  spines  are  continuous 
from  arm  to  arm  through  the  interbrachial  angle ; not  only  that, 
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but  one  or  two  of  the  superomarginals  at  the  angle  bear  two  or 
even  three  spines,  though  of  smaller  size.  Again  I have  a few 
specimens  from  Misaki,  in  which  several  superomarginals  of  the 
interbrachial  arc  bear  from  one  to  four  small  spines,  although 
these  are  not  always  continuous  from  arm  to  arm.  Thus,  in  an 
interradius  of  one  of  these  specimens  only  the  first  pair  of  supero- 
marginals are  destitute  of  spines,  while  in  another  interradius  the 
superomarginals  all  bear  very  short,  blunt  elevations  hardly 
appearing  as  spines.  In  another  large  specimen  (E= 5 8.4  mm.) 
the  first  two  pairs  of  superomarginals  of  an  interradius  bear  an 
irregular  group  of  2-4  spines.  These  specimens  recall  the  one 
described  by  de  Loeiol  as  Astropecten  sp.  from  Mauritius  cited 
above.  There  is  no  doubt  in  my  mind  that  they  are  all  only 
variational  forms  of  the  present  species.  As  to  my  specimen  from 
the  Bonin  Islands,  it  may  be  remarked  that  I have  only  one,  and 
am  therefore  unable  to  say  whether  or  not  this  variational  form 
is  of  common  occurrence  there.  The  transverse  grooves  between 
the  superomarginals  are  covered  with  capillary  spinelets. 

Infer omarginals. — These  are  usually  one  less  than  the  supero- 
marginals. The  general  actinal  surface  of  the  plates  is  armed  with 
pointed  spines,  which  are  more  or  less  flattened  and  of  various  sizes 
(PI.  Ill,  fig.  35,  36,  38).  The  more  prominent,  longer  spines  form  one 
or  two  irregular  rows,  and  the  2-4  next  the  lateral  spine  are  espe- 
cially longer,  being  sometimes  more  than  § as  long  as  the  latter. 
The  single  lateral  spine  is  very  prominent,  flattened,  sharply 
pointed,  and  usually  more  or  less  curved  towards  the  tip  of  the 
arm.  The  proximal,  inner,  and  distal  margins  of  the  inferomarginal 
plate  are  armed  with  a single  row  of  capillary  spinelets.  The 
transverse  grooves  appear  to  be  naked  on  the  actinal  side;  but 
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on  the  external  side,  they  are  covered  with  capillary  spinelets 
similar  to  those  of  the  snperomarginals. 

Adambulacral  plates. — These  are  much  broader  than  long  for 
the  greater  part  of  the  arm,  and  very  much  inclined  to  the  furrow 
at  the  base  of  the  arm  (Pl.  III,  fig.  36,  38).  About  the  middle 
of  the  arm  there  are  5 of  these  plates  to  every  3 of  the  infero- 
marginals.  The  adambulacral  spines  on  one  of  the  proximal  plates 
are  as  follows  : one  spine  longer  than  the  others  at  the  apex 
of  each  plate,  then  one  pair,  then  a second  pair,  then  a third 
pair  or  three  in  a row,  and  a few  smaller  spines.  In  a more 
distal  plate  the  first  five  (one  apical  and  two  pairs)  are  usually 
present,  but  the  rest  are  subject  to  variation.  The  relative  size 
of  the  first  pair  mentioned  by  Dodeblein  is  frequently,  but  not 
always,  true  ; the  proximal  and  distal  spines  are  often  of  the  same 
length,  or  the  former  may  even  be  longer.  These  spines  are  more 
or  less  flattened,  and  have  rounded  apices. 

Mouth-plates . — These  are  very  prominent  in  specimens  from 
which  the  actinal  spines  have  been  removed  ; they  are  narrow, 
slightly  curved,  and  ankylosed  with  each  other  at  the  two  ends, 
leaving  a small  space  between  covered  over  with  a membrane 
(PI.  Ill,  fig.  36).  Each  plate  has  a main  crest  and  an  accessory 
ridge,  the  former  extending  through  the  whole  length  of  the  plate, 
the  latter  about  one-third  as  long,  and  situated  on  the  furrow 
side  of  the  mouth  end,  lying  in  fact  in  a line  with  the  furrow 
margins  of  the  adambulacral  plates  (PI.  Ill,  fig.  36,  37).  The 
main  crest  bears  about  10  short,  robust,  conical  spines;  and  the 
accessory  ridge  bears  4-5  smaller  spines,  of  which  the  most 
proximal  (next  the  mouth)  is  of  nearly  equal  size  with  those  of 
the  main  crest.  A few  distal  spines  of  the  main  crest  are  more 
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slender,  and  those  next  the  mouth  more  robust,  than  the  rest, 
although  the  more  robust  ones  near  the  mouth  are  not  so  pro- 
minently different  from  the  others  as  in  some  other  species.  In 
smaller  specimens  however,  the  few  spines  at  the  mouth  end  are 
much  longer  than  the  others  and  form  an  oral  armature.  In 
addition  there  may  be  two  or  three  very  small,  almost  capillary 
spines  in  the  distal  part  of  the  main  ridge,  on  the  furrow  side. 

Ventrolaterals. — The  actinal  interambulacral  area  is  very 
small,  and  the  ventrolateral  plates  are  also  very  small,  there 
being  only  2 or  3 one  either  side  of  the  interradial  line  (PI.  Ill, 
fig.  36). 

Paxillce . — At  the  middle  of  the  arm  the  paxillar  area  is 
mostly  twice  or  more  as  wide  as  the  superomarginals  of  one 
side ; but  it  is  subject  to  considerable  variation,  and  in  some 
examples  it  is  only  about  as  broad  as  the  superomarginals.  The 
paxillae  are  of  various  sizes  in  different  parts  of  the  abactinal 
surface  (PL  III,  41).  At  and  near  the  centre  they  are  always 
smaller  and  form  here  a circular  area  of  a different  external 
appearance  from  the  surrounding  parts  but  passing  on  to  them 
without  any  demarkation.  This  part  is  sometimes  elevated  into 
a conical  prominence.  The  paxillae  are  also  small  along  the 
superomarginals  and  bear  only  a few  coronal  spinules,  presenting 
a certain  external  resemblance  to  the  pedicellariae.  The  paxillae 
are  largest  at  about  the  middle  of  the  base  of  the  arm,  and  in 
these  there  are  as  many  as  10  or  even  up  to  15  central  blunt 
spinules  surrounded  by  some  15  peripherals  which  are  smaller. 
In  some  of  the  smaller  paxillae  from  the  centre  of  the  disk,  there 
may  be  only  one  central  and  about  8 or  10  peripherals.  The 
pedicel  of  the  paxillae  is  flattened  from  side  to  side ; the  base  and 
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top  are  expanded,  and  the  latter  is  circular  or  elliptical  in  an 
apical  view. 

Madreporite. — The  madreporite  sometimes  show  well,  but  is 
more  often  hidden  from  view  by  the  crowns  of  the  surrounding 
paxillae.  When  freed  and  exposed  it  is  tolerably  large,  with 
strongly  lobed  borders,  and  half  as  far  removed  from  the  margin 
of  the  disk  as  from  the  centre  (PL  III,  fig.  40). 

Terminal  plate . — Bilobed. 

Locality. — Astropecten  scoparius  is  the  commonest  starfish  in 
Japan.  It  is  especially  common  on  sandy  or  muddy  flats  which 
are  exposed  at  low  tide,  but  is  also  found  at  greater  depths 
(20-30  fathoms).  Its  colour  varies  from  light  greyish  blue  to 
light  brown.  I have  examined  specimens  from  Otaru,  Shiribeshi 
(Hokkaido),  Aomori  Bay,  Misaki  and  vicinity,  Tokyo  Bay, 
Uraga  Channel,  Zushi,  Tateyama  Bay,  Wakanoura  (Kishyu), 
Tomo  (Bingo,  on  the  Inland  Sea),  Shikajima  (off  Fukuoka), 
Gulf  of  Ise,  Miyazu  (Tango),  Namerikawa  (Etchu),  Enoura  (Suruga 
Bay),  Gulf  of  Kagoshima.  Specimens  in  S.C.,  I.M.,  H.N.S., 
H.N.S.W.,  S.,  F.B.,  I.H.S.,  0. 

Remarks. — It  only  remains  for  me  to  add  a few  remarks  on 
the  synonymy  of  this  species.  That  Astropecten  japonicus  should 
perhaps  be  amalgamated  with  Astr.  scoparius  occurred  to  Sladen, 
and  D5derlein  took  this  step  later.  The  specimen  described  by 
Muller  and  Troschel  as  Astr . japonicus  evidently  had  weakly 
developed  superomarginal  spines.  In  my  opinion  Astr.  hemprichii 
should  also  be  united  with  the  present  species.  The  differences 
that  deserve  consideration  are  the  radial  ratio  and  the  projecting 
character  of  the  inferomarginals.  As  mentioned  above,  the  latter 
character  varies  to  some  extent,  and  taken  alone  can  not,  in  my 
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opinion,  be  regarded  as  of  specific  importance.  As  to  the  radial 
ratio,  it  varies  in  Japanese  specimens  from  2.7-4. 8.  Calculating 
from  the  dimensions  given  by  de  Loeiol,  it  is  very  nearly  5 for 
the  Mauritius  specimens ; but  Mullee  and  Teoschel  give  it  as 
4.3.  It  is  also  to  be  remarked  that  in  Mauritius  this  starfish 
appears  to  grow  to  a larger  size  than  in  Japan ; for  the  specimen 
which  is  figured  by  de  Loeiol  and  referred  to  as  of  “ petite 
taille,”  would  rank  among  the  larger  ones  of  my  specimens. 
With  this  more  luxuriant  growth  the  radial  ratio  would  be  in- 
creased and  the  spines  also  would  be  larger,  especially  the  lateral 
ones  of  the  inferomarginals  ; and  the  apparent  difference  between 
the  descriptions  of  Mullee  and  Teoschel  on  the  one  hand  and 
de  Loeiol  on  the  other  as  to  the  armature  of  the  inferomarginals 
may  also  be  explained.  As  to  the  single  specimen  referred  to  by 
de  Loeiol  as  Atropecten  sp .,  it  need  hardly  be  remarked  that  the 
only  point  of  importance  to  be  considered  is  the  continuous 
character  of  the  superomarginal  spines,  which  has  been  shown 
to  occur  also  among  Japanese  specimens  of  Astropecten  scoparius . 
I think  therefore  that  I am  justified  in  concluding  that  Astropecten 
hemprichii  and  Astropecten  scoparius  are  one  and  the  same  species. 

Astropecten  poly  acanthus  Muller  & Teoschel. 

(PI.  m,  figs.  42-51.) 

Next  to  Astropecten  scoparius  this  is  probably  the  commonest  species  of 
the  genus  in  Japan.  It  is  placed  by  Muller  and  Teoschel  in  their  second 
group,  in  which  also  come  the  two  synonyms  mentioned  below.  According 
to  de  Loeiol  [’85,  p.  76]  this  species  was  illustrated  for  the  first  time  by 
Sayigny  [’03,  pi.  iv,  fig.  1],  but  its  first  description  was  published  in  the 
“ System  der  Asteriden  ” as  follows  [Muller  u.  Teoschel,  ’42,  p.  69,  2 figs.] : 
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“ Astropeden  polyacanthus  Nob.  nov.  sp. 

“ Funf  Arme.  Yerhaltniss  des  Scheibenradius  zum  Armradius  wie  1 : 6. 
Die  inneren  F urchenpapillen  stelien  je  drei  auf  einer  Platte  in  der  Figur  eines 
Winkels,  so  dass  die  grosste  mittlere  vortritt.  Hinter  ilinen  stelit  ein 
Haufchen  kleinerer  Papillen.  Die  Stacbeln  in  der  Beschuppung  der  Baucli- 
seite  sind  alle  gross,  4-5  anf  einer  Platte  und  erreicben  Tor  den  Band- 
stacheln  sclion  die  Grosse  derselben.  Die  dorsalen  Bandplatten,  33  an 
jedem  Arme,  sind  holier  als  breit.  Die  Stacheln  auf  ihnen  sind  lang, 
conisch  und  spitz,  auch  diejenigen  in  den  Winkeln  stelien  senkreclit  und 
bilden  eine  Beihe  am  Bande.  Auf  der  zweiten,  oft  auch  auf  der  dritten 
Platte  vom  Grunde  der  Arme  aus  felilen  immer  die  Stacheln.  Selten  zeigt 
sich  nach  aussen  die  Anlage  einer  zweiten  Beihe.  Die  Granula  auf  der 
dorsalen  Bandplatten  sind  conisch.  Die  Blickenfelder  zwischen  den  dorsalen 
Bandplatten  sind  breiter  als  bei  der  vorhergehenden  Art.1) 

“ Grosse  : bis  1 Fuss. 

“ Fundort : Bothes  Meer.  Im  Museum  zu  Berlin  durch  Hemphich  und 
Ehrenberg  ; im  Museum  zu  Paris  durch  Botta.” 

On  the  next  page  is  the  first  description  of  Astropeden  hystrix  [Muller 
u.  Troschel,  ’42,  p.  70] : 

“Astropeden  hystrix  Yal.  nov.  sp. 

“ Funf  Arme,  mit  30  Bandplatten.  Die  Furchenpapillen,  9-10  auf 
jeder  Platte,  stehen  in  2 . Beihen  quer  auf  die  Arme ; nach  der  Furche 
bildet  die  grosste  die  Spitze.  Auf  den  zart  beschuppten  Bauchplatten 
zeichnen  sich  4-5  wenig  platte  spitze  Stacheln  aus,  die  nach  aussen  an 
Grosse  zunehmen.  Die  aussersten  sind  bis  gegen  3 Linien  lang  und  dabei 
verhaltnissmassig  dick.  Die  dorsalen  Bandplatten  springen  an  den  Armen, 
besonders  in  der  Mitte,  schrag  vor  und  sind  daher  durch  starke  Yertief un- 
gen von  einander  getrennt.  Sie  sind  koher  als  breit  und  tragen  auf  ihrem 
Gipfel  einen  kegelformigen  Stachel.  Die  beiden  Platten  in  jedem  Winkel 
zwischen  den  Armen  stehen  holier  als  alle  iibrigen.  Die  Madreporenplatte  ist 
um  weniger  als  ihren  Durclimesser  Yon  den  Bandplatten  entfernt.  Das 


1)  Artropeden  bispinosus. 
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Feld  des  Biickens  oder  der  Paxillen  auf  der  Mitte  der  Arme  ist  melir  als  3- 
mal  so  breit  wie  die  schmalen  Bandplatten. 

“ Grosse  : 6 Zoll. 

“ Fimdort : Ceylon.  Im  Museum  zu  Paris  durcli  Beynaud.” 

Immediately  next  follows  the  description  of  Astropeden  armaius 15  [Muller 
u.  Troschel,  ’42,  p.  71]  : 

“ Astropeden  armaius  Nob.  now  sp. 

“ Fiinf  Arme.  Verhaltniss  des  Scheiben radius  zum  Armradius  wie  1 : 
3|.  Yiele  lange  Furchenpapillen,  ohne  sicli  in  bestimmte  Beihen  zu 
ordnen.  Aus  der  Beschuppung  der  Bauchplatten  tritt  in  der  Nahe  der 
Furchen  eine  Beihe  kleiner  Stachelchen  hervor,  die  zuweilen  sicli  verdop- 
pelt.  Am  Bande  finden  sicli  auf  jeder  Platte  zwei  grosse  Staclieln,  von 
denen  der  oberste  der  grosste  ist.  Die  dorsalen  Bandplatten,  20-22  an 
jedem  Arme,  sind  holier  als  breit,  jede  tragt  einen  runden,  senkrecliten, 
spitzen  Stachel,  kiirzer  als  die  Bandstachehi  der  ventralen  Platten.  Die 
Stacheln  nehmen  vom  Grunde  der  Arme  aus  an  Grosse  ab.  Auf  der  zwei- 
ten,  dritten  imd  vierten  Platte  steht  jedoch  nie  ein  Stachel,  so  dass  zwei 
Stacheln  in  jedem  Scheibenwinkel  durch  einen  Zwischenraum  jederseits  von 
den  ubrigen  Stacheln  getrennt  sind. 

“ Grosse  : 4 Zoll. 

“ Fundort : Japan.  Im  Museum  zu  Leyden  durch  v.  Siebold.” 

The  first  description  of  Astropeden  vappa  Mull.  & Troschel,  which 
Sladen  regards  as  a synonym  of  the  present  species  comes  in  here  chronolo- 
gically [’43] ; but  I have  not  been  able  to  see  the  original  paper. 

Dujardin  and  Hupe  describe  this  species  as  follows,  closely  following 
Muller  and  Troschel  [’62,  p.  417] : 

“ Astropecten  polyacanthe.  Astropeden  poly  acanthus. — Muller  et 

Troschel. 

“ — Muller  et  Troschel,  Syst.  der  Aster.,  p.  69,  pi.  v,  f.  3. 

“ Espece  a cinq  rayons  ou  bras,  dont  la  longueur,  a partir  du  centre, 
est  sextuple  du  plus  petit  rayon  du  disque.  La  rangee  interne  du  sillon 

1)  The  Astropeden  armatus  of  Geay  [’40,  p.  181 ; ’66,  p.  3]  is  referred  to  Astrop.  erinaceus 
Geay  by  Peebles  [’76,  p.  278]  and  Sladen  [’89,  p.  735]. 
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ambulacraire  presente,  sur  chaque  plaque,  trois  piquants  formant  un  angle, 
de  telle  sorte  que  celui  du  milieu  est  le  plus  grand  et  le  plus  saillant ; 
derriere  eux  se  trouve  un  groupe  de  piquants  plus  petits.  Les  piquants  de 
la  face  ventrale,  au  nombre  de  quatre  ou  cinq  sur  chaque  plaque,  sont  tous 
gros  et  atteignent  la  longueur  des  piquants  marginaux.  Les  plaques  dorsales 
marginales,  au  nombre  de  trente-trois  sur  chaque  bras,  sont  plus  hautes  que 
larges,  et  portent  des  piquants  long  et  coniques  qui,  dans  les  angles  inter- 
brachiaux,  ont  une  attitude  perpendiculaire  et  forment  une  rangee  sur  le 
bord.  Les  piquants  manquent  toujours  sur  la  deuxieme  et  souvent  aussi  stir 
la  troisieme  plaque,  a partir  de  la  base  des  bras.  Karement  on  voit  en 
dehors  l’indication  d’une  deuxieme  rangee.  Les  granules  sur  les  plaques 
marginales  dorsale  sont  coniques.  Les  aires  comprises  entre  ces  dernieres 
plaques  sont  plus  larges  que  dans  l’espece  precedenteA 

t£  Coloration  jaunatre  fonce.  Dimension  : largeur  totale  200  a 325  mm. 

“Habite  la  mer  Rouge  (Mus.  Paris).” 

The  same  authors  describe  Astro]?.  hystrix  as  follows  [’62,  p.  418] : 

“ Astropecten  porc-epic.  Astropecten  hystrix. — Muller  et  Troschel. 

“Muller  et  Troschel,  Syst.  der  Aster.,  p.  71,  no.  8. 

“ Espece  pourvue  de  trente  plaques  marginales  a chaque  bras.  Les 
piquants  du  sillon  ambulacraire,  au  nombre  de  neuf  ou  dix  sur  chaque 
plaque,  sont  disposes  sur  deux  rangees,  le  plus  grand  d’entre  eux  forme  une 
pointe  vers  le  sillon.  Les  plaques  ventrales,  fmement  ecailleuses,  presentent 
quatre  ou  cinq  piquants  un  peu  plats  et  pointus,  qui  vont  en  augmentant  de 
longueur,  en  dehors ; le  plus  externe  ayant  environ  7 millimetres  de  longueur, 
est  proportionellement  epais.  Les  plaques  marginales  dorsales  sont  oblique- 
ment  saillantes  sur  les  bras,  particulierement  au  milieu,  ce  qui  fait  qu’elles 
sont  separees  par  une  forte  depression  ; elles  sont  plus  hautes  que  larges  et 
portent  sur  leur  sommet  un  piquant  conique. 

“Les  deux  plaques  de  l’angle  rentrant  interbrachial,  sont  plus  hautes 
que  toutes  les  autres. 

“ La  plaque  madreporique  est  eloignee  de  la  plaque  marginale  d’un  peu 
moins  que  son  diametre.  Les  aires  dorsales  des  bras,  entre  les  plaques 


1)  Astropecten  bispinosus. 


JAPANESE  ASTEROIDEA. 


147 


marginales,  sont  un  peu  plus  de  trois  fois  [aussi  larges  que  ces  plaques. 

“ Coloration  brunatre.  Dimension  : largeur  totale  160  mm. 

“Habite  les  cotes  de  Ceylan  (Mus.  de  Paris).” 

Immediately  following  is  the  description  of  Astrop.  armatus  [Dujardin  et 

Hupe,  ’62,  p.  418]  : 

Astropecten  arme.  Astropeden  armatus. — Muller  et  Troschel. 

“ — Muller  et  Troschel,  Syst.  der  Aster.,  p.  71  (non  Gray). 

“Bras  dont  la  longueur,  a partir  du  centre,  egale  trois  fois  et  un  quart 
le  plus  petit  rayon  du  disque.  Les  piquants  du  sillon  ambulacraire  sont 
longs,  nombreux,  et  ne  forment  point  de  rangees  distinctes ; une  rangee  de 
petits  piquants,  quelquefois  doubles,  s’eleve  au-dessus  des  ecailles  qui  garnis- 
sent  les  plaques  yentrales ; pres  de  sillon  ambulacraire,  et  sur  chaque  plaque, 
se  trouvent  deux  grands  piquants,  dont  l’inferieur  est  un  peu  moindre.  Les 
plaques  marginales  dorsales,  au  nombre  de  20  a 22  sur  chaque  bras,  sont 
plus  hautes  que  larges,  et  chacune  porte  un  piquant  rond,  perpendiculaire, 
plus  court  que  les  piquants  du  bord  ventral ; les  piquants  diminnent  de  gros- 
seur  a partir  de  la  base  des  bras.  Sur  les  deuxieme,  troisieme  et  quatrieme 
plaque,  il  n’y  a jamais  de  piquant,  de  telle  sorte  que  deux  piquants  dans 
chaque  angle  rentrant  interbrachial  se  trouve  separes  de  part  et  d’autre  des 
autres  piquants. 

“ Coloration  jaunatre.  Dimension  : largeur  totale  108  mm. 

“Habite  les  cotes  du  Japon. 

“ M.  Gray  a egalement  etabli  une  espece  sous  ce  meme  nom,  mais  nous 
ne  savons  si  elle  est  la  meme  que  celle-ci.” 

Astropeden  vappa  Muller  & Troschel  which  is  regarded  by  Sladen 
as  a synonym  of  the  present  species  is  thus  described  by  Dujardin  and 

Hupe  [’62,  p.  421]  : 

“Astropecten  vappa.  Astropeden  vappa. — Muller  et  Troschel. 

“ — Muller,  et  Troschel,  Wiegm.  Archiv,  1843,  p.  119. 

“ Espece  ayant  les  bras  dont  la  longueur,  a partir  du  centre,  egale  trois 
fois  et  demie  le  plus  petit  rayon  du  disque.  Les  piquants  du  sillon  ambula- 
craire forment  deux  rangees  presentant  chacune  trois  piquants  de  meme 
forme  sur  chaque  plaque. 
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“ Les  plaques  marginales  sont  au  nombre  de  21  a chaque  bras,  les  yen' 
trales  presentent  de  petites  ecailles  isolees,  saillantes,  en  forme  de  piquants, 
dont  la  plus  externe  est  plus  longue  que  le  piquant  marginal,  lequel  est 
d’ailleurs  pointu  et  un  peu  aplati.  Les  plaques  marginales  dorsales,  au 
milieu  des  bras,  sont  aussi  larges  que  liautes ; elles  portent,  en  dehors,  un 
petit  piquant  conique.  L’aire  paxillaire  des  bras,  entre  les  plaques  marginales, 
est  tres-large,  elle  egale  plus  de  trois  fois  la  largeur  de  ces  plaques,  vers  le 
milieu  des  bras.  La  plaque  madreporique  est  tres-pres  du  bord. 

“ Coloration  jaunatre.  Dimension  : largeur  totale  40  mm. 

“ Habite  la  cote  sud-ouest  de  la  Nouvelle-Hollande  (Mus.  de  Berlin).” 
Lutken,  in  the  section  of  his  paper  of  1864  treating  of  the  genus 
Astropecten,  makes  the  following  remarks  bearing  on  this  species  [’64,  p.  132]  : 


“I  Beskrivelsen  af  Astropecten 
armatus  M.  Tr.  (fra  Japan)  hedder 
det,  at  den  anden,  tredie  og  f jerde 
ovre  Bandplade  fra  Armvinklen  altid 
er  piglos.  Paa  et  for  mig  liggende 
Exemplar  slaaer  dette  kun  til  for  de 
to  Armyinklers  Yedkommende,  men 
ikke  for  de  tre  andres ; i den  ene  af 
disse  mangle  kun  Nr.  2 og  3 paa 
den  ene  og  Nr.  2 paa  den  anden 
Side  Piggen ; i den  anden  ere  yel 
alle  tre  Plader  piglose  paa  den  ene 
Side,  men  kun  Nr.  2 og  3 paa  den 
anden ; og  i den  tredie  Armvinkel 
faae  de  alle  liver  sin  Pig,  men  denne 
er  dog  paa  Nr.  2 paa  den  ene  Side  og 
paa  Nr.  3 og  4 paa  den  anden  ikke 
lidet  mindre  end  de,  mellem  hvilke 
de  sidde,  ligesom  ogsaa  den  inderste 
Plade  i liver  Bsekke,  som  ellers 
pleier  at  have  en  meget  stor  Pig, 
her  kun  liar  en  meget  lille,  der 
endda  paa  den  ene  Plade  ikke 
sidder  j>aa  sit  ssedvanlige  Sted.  Hos 


In  the  description  of  Astropecten 
armatus  M.  Tr.  (from  Japan)  it  is 
stated  that,  the  second,  third  and 
fourth  upper  marginal  plates  from 
the  arm  angle  are  always  without 
spines.  In  the  example  lying  before 
me,  this  is  true  only  in  so  far  as  it 
relates  to  two  of  the  arm  angles, 
but  not  for  the  other  three ; in  one 
of  these  only  No.  2 and  3 are 
destitute  of  spines  on  the  one  side 
and  No.  2 on  the  other ; in  the 
second  all  the  three  are  indeed  un- 
armed on  one  side,  but  only  No.  2 
and  3 on  the  other;  and  in  the 
third  arm  angle  they  all  bear  spines, 
but  these  are,  for  No.  2 on  one  side  and 
No.  3 and  4 on  the  other  not  a little 
smaller  than  those  between  which 
they  are  found  ; moreover,  the  inner- 
most plate  of  each  series,  which  else- 
where is  apt  to  bear  a very  large 
spine,  has  here  only  a very  small 
one,  which  however  is  not  found  at 
its  customary  spot  on  one  of  the 
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tre  Exemplarer  fra  Hongkong  i China 
er  gjennemgaaende  kun  2-den  og  3- 
die,  et  Par  Steder  kun  anden  og  et 
enkelt  Sted  ikke  engang  denne  pig- 
los;  men  intetsteds  udvides  Piglos- 
lieden  til  den  fjerde  Randplade.  Af 
to  andre  foreliggende  Exemplarer 
holder  det  ene  sig  Regeln  ganske 
efterrettelig,  medens  det  andet  kun 
viser  den  ubetydelige  Afvigelse  der- 
fra,  at  det  i den  ene  Armvinkel  paa 
den  ene  Side  har  to  piglose  Rand- 
plader  istendefor  3. — Hvorvidt  denne 
Art  er  vel  adskilt  fra  A.  vappa  M. 
Tr.  (Nyholland)  og  A.  polyaccmthus 
M.  Tr.  (Rode  Hav),  turde  derfor 
endnu  vsere  tvivlsomt ; mellem  de 
Exemplarer  af  alle  tre  Former,  som 
have  staaet  til  min  Raadiglied,  har 
jeg  ikke  kunnet  finde  rigtig  gode 
Artsmserker,  men  jeg  indrommer,  at 
der  udfordres  storre  Suiter  for  at 
kunne  udtale  sig  med  Bestemthed 
mod  deres  Forskjellighed.  Af  den 
store  geografiske  Afstand  vil  der  neppe 
kunne  hentes  nogen  Understottelse 
for  denne  sidste,  da  der  er  mange 
andre  Arfcer,  der  opteede  med  ligesaa 
stor  Udbredning.” 


plates.  In  three  examples  from 
Hongkong  in  China,  only  the  second 
and  third  are  destitute  of  spines 
throughout,  and  in  a couple  of  places 
only  the  second  and  in  a single 
place  none  was  without  a spine ; but 
nowhere  does  the  spineless  condition 
extend  to  the  fourth  marginal  plate. 
Of  two  other  examples  lying  before 
me,  one  faithfully  keeps  to  the  rule, 
while  the  other  presents  only  an  in- 
considerable deviation  from  it,  inas- 
much as  there  are  on  one  side  of 
one  of  the  arm  angles  two  spineless 
marginal  plates  instead  of  3. — How 
far  this  species  is  well  separate 
from  A.  vappa  M.  Tr.  (New  Holland) 
and  A.  polyacanthus  (Red  Sea),  it 
may  therefore  still  be  doubtful ; 
among  the  examples  of  all  the  three 
forms,  which  have  stood  at  my 
disposal  I have  not  been  able  to  find 
really  good  specific  characters,  but  I 
concede  that  larger  series  are  neces- 
sary in  order  to  express  oneself 
definitely  against . their  distinctness. 
From  the  great  geographical  separa- 
tion one  would  hardly  derive  any 
support  for  this  last  (their  specific  dis- 
tinctness), since  there  are  many 
another  species  which  have  as  wide 
a distribution. 


Yon  Martens  makes  the  following  simple  remarks  [’65,  p.  352] : 

“ Astropecten  armatus  Mull,  et  Troschel  1.  c.  S.  71.,  non  Gray.  Herklots 
fn.  jap.  tab.  inedit.  X.  fig.  1. 

“ Ein  starker  aufrechtstehender  Stachel  auf  jeder  Randplatte.” 

It  is  a rather  strange  coincidence  that  both  Muller  and  Troschel  and 
von  Martens  had  specimens  with  spines  on  all  the  superomarginals. 
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while  tlie  break  in  the  series  of  superomarginal  spines  on  either  side  of  the 
interbrachial  angle  is  a very  characteristic  feature  of  the  species. 

Gray  mentions  this  species  from  the  Gulf  of  Suez ; the  specimens 
belong  to  the  British  Museum  [’72,  p.  119]. 

Perrier,  under  the  heading  of  Astrop.  polyacanthus , after  mentioning 
Astr.  hystrix.  Val.,  Astr.  armatus  Mull.  & Trosch.,  Astr.  vappa  M.  & T., 
and  Astr.  aster  de  Filippi  in  the  list  of  synonyms,  gives  the  results  of  a 
critical  examination  of  the  specimens  studied  by  him  [’76,  p.  275]  : 

“ Le  docteur  Lutken  a exprime,  en  1864,  l’opinion  que  V Astropeden 
armatus  du  Japon  et  Y Astropeden  vappa  de  la  Nouvelle-Hollande  pourraient 
bien  etre  la  meme  es]_  eoe  que  Y Astropeden  polyacanthus  de  la  mer  Rouge. 

“ II  existe  dans  la  collection  du  Museum  des  ecliantillons  portant  ces 
noms  et  dont  la  provenance  est  bien  celle  des  types  de  Muller  et  Troschel  ; 
mais  aucun  d’eux  n’a  ete  examine  par  les  auteurs  du  System  der  Asteriden ; 
Y Astropeden  armatus , de  Hong-Kong,  represente  par  un  seul  echantillon,  a ete 
donne  au  Jardin  des  Plantes,  en  1864,  par  le  Musee  de  zoologie  comparative 
de  Cambridge  (Massachusetts),  et  cinq  Astropeden  rapportes  de  la  Nouvelle- 
Hollande,  en  1844,  par  M.  Jules  Yerraux,  ont  ete  determines  comme  etant 
des  Astropeden  vappa , sans  doute  par  Valenciennes  et  tres-probablement, 
comme  le  precedent,  sans  comparaison  directe  avec  le  type  de  Muller  et 
Troschel,  qui  est  au  Musee  de  Berlin.  On  peut  done  concevoir  quelques 
doutes  a l’egard  de  l’authenticite  de  ces  determinations,  d’autant  plus  qu’ 
entre  ces  dernieres  especes,  Muller  et  Troschel  signalent  dans  les  propor- 
tions, dans  le  nombre  des  plaques  marginales,  dans  la  disposition  des  piquants 
ambulacraires,  des  differences  qui  ne  se  retrouvent  pas  sur  nos  echantillons. 
II  est  juste,  cependant,  de  faire  remarquer  a cet  egard  que  ces  differences 
S3nt  de  celles  qui  sont  sujettes  au  plus  grand  nombre  de  variation  chez  les 
Asterides.  Sous  le  benefice  de  ces  reserves,  il  n’est  pas  douteux  que  les 
Astropeden  armatus  et  vappa  du  Museum  ne  doivent  etre  consideres  comme 
de  veritables  Astropeden  polyacanthus,  et  l’on  doit  encore  reunir  a cette  espece 
tous  les  individus  de  la  collection  du  Museum  qui  portent  le  nom  Astropeden 
hystrix  et  dont  plusieurs  ont  ete  sans  doute  determines  par  Troschel.  Si  la 
determination  du  musee  de  Cambridge  et  du  Museum  sont  exactes,  il  a done 
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la  quatre  especes  a reunir  en  une  seule.  It  est  certain,  en  tous  cas  d’apres 
l’examen  des  echantillons  du  Museum  de  Paris,  que  V Astropecten  poly  acanthus, 
de  la  mer  Pouge,  se  trouve  encore  a Zanzibar,  Mascate,  Cejlan,  Hong- 
Kong,  en  Chine,  Port-Jackson  et  divers  autres  points  du  littoral  de  la 
Nouvelle-Hollande  ; enfin,  M.  Filhol  vient  encore  d’en  rapporter  un  exemplaire 
des  iles  Fidji.  C’est  la  une  aire  de  repartition  tres-vaste,  mais  dont  plu- 
sieurs  autres  especes  nous  ont  deja  offert  des  exemples  remarquables,  et 
qui  concorde,  du  reste,  avec  la  grande  uniformite  de  la  faune  des  regions 
chaudes  du  Pacifique. 

“ En  ce  qui  conceme  les  Astropecten  poly  acanthus  et  liystrix , au  sujet 
desquels  nous  avons  des  elements  authentiques  depreciation,  nous  retrouvons 
les  memes  dispositions  des  piquants  marginaux  et  ventraux,  les  memes  limites 
des  variations  dans  le  nombre  des  plaques  marginales,  dont  la  deuxieme  et 
quelquefois  la  troisieme  dorsale  manquent  ordinairement  de  piquant.  Muller 
et  Troschel  attribuent  aux  piquants  de  la  gouttiere  ambulacraire  des  dis- 
positions assez  diflerentes  dans  ces  deux  especes.  Dans  Y Astropecten  poly- 
acantlius,  ‘ les  piquants  ambulacraires,  disent-ils,  sont  au  nombre  de  trois  sur 
cliaque  plaque  et  sont  disposes  de  maniere  a figurer  un  angle  et  de  maniere 
que  le  plus  grand  des  trois  soit  place  entre  les  deux  autres.  En  arriere  se 
trouve  un  petit  groupe  de  piquants  plus  petits.’  Dans  Y Astropecten  liystrix, 
‘ les  piquants  ambulacraires  sont  au  nombre  de  neuf  ou  dix  sur  cliaque  plaque 
et  disposes  en  rangees  obliques  par  rapport  aux  bras,  le  plus  gros  piquant  se 
trouve  le  plus  pres  du  sillon.’  En  realite  dans  les  deux  cas,  les  piquants 
ambulacraires  sont  disposes  sur  le  bord  des  plaques  interambulacraires  et  il 
en  existe  un  en  general  plus  grand  que  les  autres,  sur  le  milieu  de  la  face 
de  la  plaque  qui  regarde  la  gouttiere  ambulacraire,  lorsque  ce  piquant  et  le 
premier  de  cliaque  cote  des  deux  series  marginales  sont  seuls  tres-developpes, 
on  a les  trois  piquants  figurant  un  angle  de  Y Astropecten  polyacanthus ; en 
arriere  d’eux,  les  piquants  moins  developpes  forment  le  petit  groupe  dont 
parlent  Muller  et  Troschel  ; c’est  toujours  le  cas  dans  les  petits  echan- 
tillons.  Lorsque  les  piquants  bordant  les  plaques  interambulacraires  se 
developpent  davantage  et  presque  egalement,  ils  forment  alors  les  deux  series 
obliques  de  Y Astropecten  liystrix  et  le  piquant  median  isole  constitue  le  grand 
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piquant  le  plus  rapproche  cle  la  gouttiere.  Cette  disposition  se  trouve  plus 
particulierement  sur  les  grands  individus,  dont  les  plaques  interambulacraires 
sont  aussi  plus  allongees  transversalement  que  chez  les  petits. 

“ La  disposition  fondamentale  des  piquants  ambulacraires  comme  tous 
les  autres  caracteres,  est  done  la  meme  cbez  V Astropecten  polyacanthus  et 
V Astropecten  hystrix  de  Muller  et  Troschel  qui  constituent  une  seule  et 
meme  espece.  On  a donne  le  premier  nom  aux  individus  de  la  mer  Rouge 
et  le  second  a ceux  de  toutes  les  autres  provenances  et  elles  sont,  comme 
nous  l’avons  vu,  assez  nombreuses,  puisque  de  cette  derniere  espece  le 
Museum  posse  de  trois  individus  desseches  et  trois  dans  l’alcool  de  Ceylan 
(M.  Reynaud,  expedition  de  la  Ghevrette,  1829) ; un  individu  de  Mascate  et 
un  autre  de  Zanzibar,  rapportes  en  1841,  par  M.  Louis  Rousseau  ; un  in- 
dividu de  Port-Jackson  (dans  l’alcool),  rapporte  en  1829,  par  Quoy  et 
Gaimard  ; enfin  cinq  individus  desseches,  rapportes  en  1841,  de  la  Nouvelle- 
Hollande,  par  M.  Jules  Yerreaux,  constituent  les  Asterias  vappa , du 
Museum.  II  faut  ajouter  a cette  liste  un  individu,  dans  l’alcool,  rapporte 
cette  annee  meme  (1876)  par  M.  Filhol  des  iles  Fidji,  et  Y Astropecten 
armatus,  de  Hong-Kong,  represente  par  un  individu  desseclie,  du  musee  de 
Cambridge  (Massachusetts).  Quant  aux  individus  portant  le  nom  Astropecten 
polyacanthus  et  qui  proviennent  de  la  mer  Rouge,  le  Museum  en  a re£u,  en 
1838,  de  M.  Bore,  sept  conserves  dans  l’alcool ; en  1834,  de  M.  Botta,  quatre 
desseches;  deux  individus  de  grand  taille,  egalement  desseches,  proviennent 
de  la  collection  du  prince  Bonaparte.  Enfin,  trois  individus  dont  l’un  a ses 
deuxieme  et  troisieme  plaques  marginales  armees,  comme  les  autres  d’un  piquant, 
ne  portent  pas  d’indication  de  provenance,  mais  se  rattaches  encore  a ce  type. 

“ Conformement  a la  regie  que  nous  nous  sommes  imposee  dans  cette 
revision,  nous  avons  conserve  sur  les  etiquettes  du  Museum,  avec  le  nom 
que  nous  adoptons,  toutes  les  denominations  reijues  par  les  divers  echan- 
tillons  dont  nous  venons  de  parler,  afin  de  laisser  entre  les  mains  de  chacun 
tous  les  elements  possibles  depreciation.” 

As  to  the  Astropecten  aster  mentioned  by  Perrier  in  his  list  of  syno- 
nyms, it  may  be  remarked  that  it  has  been  referred  lately  by  Ludwig 
[’97,  p.  50]  to  Astropecten  johnstoni. 
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Sladen,  in  liis  paper  of  1879,  makes  some  critical  remarks  of  importance 
on  this  species.  In  the  following  I omit  the  list  of  synonyms  given  [Sladen, 

79,  p.  429]. 

“ Astropeden  polyacanthus  (of  armatus- type)  M.  and  T. 

“ Coll.  St.  John  : Yedo  Bay. 

“ So  far  back  as  1864,  Dr.  Lutken  raised  the  question  as  to  the  validity 
of  the  separation  of  A.  armatus , M.  and  T.,  from  Japan,  and  A.  vappa, 
M.  and  T.,  from  Australia,  as  species  distinct  from  the  typical  form  of  A. 
polyacanthus  from  the  Bed  Sea,  asserting  his  inability  to  detect  in  the 
material  he  had  examined  any  characters  of  specific  value  to  warrant  such  a 
division.  M.  Perrier,  after  studying  the  large  collections  in  Paris,  concurs 
in  these  views,  and  maintains  the  consolidation  of  the  above-mentioned 
forms, x)  including  also  A.  hystrix  (Val.),  M.  and  T. 

“M.  Perrier  further  expresses  his  opinion  that  the  differences  upon 
which  the  separation  has  stood  are  nothing  more  than  conditions  of  age  and 
locality — the  series  of  specimens  which  the  French  savant  has  had  the 
opportunity  of  examining  being  procured  from  stations  as  widely  distant  as 
Zanzibar,  Muscat,  Ceylon,  Hong-Kong,  Fiji  Islands,  Port  Jackson  and  several 
other  localities  in  Australia,  thus  indicating  a very  extensive  distribution  of 
the  A.  polyacanthus  type. 

“Although  the  present  specimen  is  in  a somewhat  weathered  condition, 
it  can  unmistakably  be  assigned  to  the  varietal  group  formerly  described 
under  the  name  of  A.  armatus , M.  and  T.  In  each  ray  the  three  marginal 
plates  which  succeed  to  the  innermost  in  the  arm-angle  are  destitute  of 
tubercles  and  dorsal  marginal  spines.  This  character  is  regular,  and  accords 
with  the  typical  description  given  in  the  System  der  Asteriden.  Lutken 
(Vidensk.  Medd.,  1864,  p.  132)  chronicles  the  occurrence  of  considerable 
irregularity  and  variation  in  the  number  of  these  spineless  plates  in  different 
rays  of  the  same  individual,  and  cites  examples  from  Hong-Kong  having 
only  one,  or  two,  or  even  none  of  the  undeveloped  spineless  plates  on  different 
rays  of  the  same  specimen.  This  starfish  measures  B = 35  millims.,  r=9.6 
millims. 


1)  Astrop.  polyacanthus,  hystrix,  armatus,  vappa. 
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“ Without  calling  in  question  the  accuracy  of  M.  Perrier’s  determina- 
tion, the  occurrence  of  such  instances  as  this  of  a form  presenting  strongly 
marked  variations  at  different  stations  within  the  area  of  its  distribution, 
urges  upon  naturalists  the  necessity  of  exercising  extreme  caution  against 
being  led  away  by  a tendency  to  group  too  comprehensively  the  forms  which 
may  be  included  within  a large  and  widely  distributed  genus ; for  however 
seriously  the  multiplication  of  frivolous  ‘ species  ’ may  embarrass  a classifica- 
tion, the  wholesale  grouping,  or,  in  other  words,  the  unbounded  extension  of 
the  limits  of  specific  character,  is  productive  of  much  more  injurious  results, 
in  that  it  curtails  the  precision  of  definition,  and,  whilst  ignoring  environ- 
ment as  a factor,  divests  nomenclature  of  one  of  its  highest  and  most 
important  qualities. 

“ Prom  the  fact  that  forms  are  separated  by  much  smaller  and  less 
striking  differences  in  an  extensive  genus  than  in  one  of  more  limited  scope, 

‘ species  ’ in  the  larger  group  have  often  not  such  clearly  marked  or  con- 
spicuous characters  as  those  which  are  presented  by  4 varieties  ’ in  a less 
comprehensive  genus.  It  follows  that  the  judgment  should  be  very  cautiously 
excercised  when  tempted  to  embrace  within  a single  species  all  the  strongly 
marked  distributional  extremes  of  any  widely-spread  type,  however  closely 
their  connexion  may  seem  to  be  preserved  through  intermediate  forms;  for 
in  many  cases  these  gradations  are  nothing  more  or  less  than  the  links 
which  indicate  to  us  the  development  of  6 species,’  and  are,  in  short,  the 
stages  with  which  generally  we  are  unacquainted,  owing  either  to  the  im- 
perfection of  knowledge,  or  more  frequently  by  reason  of  their  destruction 
through  the  hostility  of  unfavourable  conditions. 

“ Taking  into  consideration  the  advance  which  knowledge  is  continually 
making  by  means  of  the  addition  of  new  material  from  hitherto  unexplored 
fields,  the  process  of  too  comprehensive  grouping  would  ultimately  result  in 
the  fomation  of  series  which,  from  their  unwieldiness,  would  require  arbitrary 
division  for  the  mere  purposes  of  classification  and  comprehension,  if  the 
ordinary  natural  distinctions  be  ignored.  Of  course  it  will  be  acknowledged 
that  ‘ species  ’ are  but  arbitrary  divisions  after  all,  and  that  a nomen  triviale 
serves  but  to  register  the  state  of  information  and  our  opinions  upon  certain 
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forms  of  life ; but  since  under  such  an  aspect  tlie  organisms  themselvs  stand 
as  the  outcome  of  adaptation  and  the  conditions  of  existence,  the  latter 
factor  being  thus  synonymous  with  habitat  or  geographical  position,  taken 
in  its  widest  sense,  it  would  evidently  be  a disadvantage  to  science  to  lose 
the  record  of  the  influence  which  has  been  exerted,  and  to  sacrifice  so  simple 
an  indication  of  the  relative  position  of  a modified  type  within  the  area  of 
its  general  occurrence.” 

This  species  is  mentioned  by  name  by  Sladen  [’83,  p.  251]  in  his 
preliminary  paper  on  the  Challenger  Asteroidea  as  follows : 

“ Astropecten  polyacanthus,  Muller  and  Troschel. 

“ Station.  Port  Jackson,  Australia.  Depth  2-11  fms. 

“ Station.  Admiralty  Island.  Depth  16-25  fms. 

“ Station.  Yokohama,  Japan.  Depth  5-25  fms. 

“ Station.  Kobi,  Japan.  Depth  8-50  fms.” 

Studer  mentions  this  species  from  Timor  (Pariti)  [’84,  p.  43].  Bell 
mentions  it  from  the  collections  of  the  ‘ Alert  ’ [’84a,  p.  133]  : 

“A  fine  series  of  ten  specimens  were  taken  in  0-5  fms.,  at  Port 
Jackson.  In  the  case  of  two  examples  there  are  three  spineless  ossicles 
succeeding  the  plate  at  the  angle  of  the  arm ; in  all  the  other  cases  the 
more  ordinary  condition  of  two  such  ossicles  only  is  found  to  obtain.  The 
smallest  specimen  has  B equal  to  15  millim.,  and  the  largest  B equal  to 
36  millim.  Some  variability  is  to  be  noted  in  the  tenuity  of  the  arms.” 

The  same  author  also  mentions  it  from  the  SeycheHes  and  Darros  Island 
[Bell,  ’84a,  p.  510]. 

Walter  describes  a specimen  from  Ceylon  as  foHows  [’84,  p.  368]  : 

“ Astropecten  armatus.  M.  et  Tr.  ( =7iystrix  und  polyacanthus  M.  et  Te.) 

“ Ein  getrocknetes  Exemplar  aus  Ceylon  ergiebt  als  Grossenverhaltnisse  : 
Armlange  89  mm.,  Scheibendurchmesser  ohne  die  Bandplatten  27,  mit  densel- 
ben  31  mm.  Die  Breite  der  Arme  an  der  Basis : oben  18,  unten  21  mm. 
VoUkommen  stimmt  dies  Exemplar  zu  M.  et  Troschel’s  typischem  Astropect. 
armatus  von  Java,  nicht  zur  var.  hystrix,  die  schon  im  System  der  Asteriden 
von  Ceylon  angefiihrt  wird.  Die  einzige  Abweichung  von  jener  Beschreib- 
ung  des  Astrop.  armatus  besteht  bei  unserm  Exemplar,  neben  grosserer 
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Zahl  der  Arm-Randplatten,  hier  50  jederseits,  darin,  dass  die  2 mittleren 
Glieder  der  Armwinkel,  deren  jedes  ein  Heines  kegelformiges  Stachelclien 
tragt,  von  den  weiteren,  den  Arm  in  seiner  ganzen  Lange  einfassenden,  mit 
gleichgestalteten,  nur  etwas  Heineren  Stachelclien  besetzten  Seitenplatten 
durch  nur  2 stachellose  Platten  getrennt  werden,  deren  es  nach  M.  et 
Tr.  3-4  geben  sollte.  Indess  scheint  dies  Verhalten  wie  alle  ahnliche 
Merkmale,  xmgemein  wechselnd.  So  finde  ich  eine  Briicke  schon  an  einer 
Seite  eines  Armes  des  gleichen  Thieres,  wo  3 stachellose  Felder  sich  linden. 
Noch  deutlicher  ergiebt  sich  jenes  von  M.  et  Tr.  betonte  Merkmal,  ‘ die  2., 
3.  und  4.  Armplatte  tragt  nie  einen  Stachel’,  als  absolut  unsicher  an  einem 
chinesischen  Exemplar  der  hiesigen  Sammlung.  Dieses  zeigt  an  2 Armen 
jederseits  nur  je  eine  stachellose  Platte ; an  2 anderen  Armen  nur  noch  an 
einer  Seite  eine  solclie,  so  dass  in  den  Armwinkeln  4 Stacheln  stehen,  gegem 
2 des  ceyloner  und  dem  von  M.  et  Tr.  beschriebenen  Exemplar.  Im  letzten 
Armwinkel  endlich  stehen  5 solcher,  indem  dort  keine  stachellose  Platte  sich 
findet,  die  vorletzte  Armplatte,  die  vor  dem  Beginn  der  Winkelbiegung,  aber 
2 tragt.  Im  Gegensatz  zur  wechselnden  Zahl  der  Winkelstacheln  scheint 
mir  dagegen  ihre  Stellungsweise  und  ilir  Yerhaltniss  zu  denen  der  eigent- 
lichen  Armplatten  ein  durchaus  constantes  zu  sein.  Die  Stacheln  der  im 
Armwinkel  stehenden  Platten  sind  namlich  auf  dem  oberen  Ende  dieser 
angebracht.  Ihre  Basis  also  ruht  auf  der  Oberflache  des  Scheibenrandes, 
wahrend  die  Stacheln  der  Armplatten  seitlich  an  diesen  angebracht  sind. 
Dazu  sind  die  Winkelstacheln  starker  als  die  der  Arme.  Auf  der  Scheibe 
nehmen  die  am  Bande  ziemlich  gleichen  Paxillen  zum  Centrum  hin  rasch 
an  Grosse  ab,  bis  sie,  im  Centrum  punktformig  geworden,  nur  noch  wenige 
Granula  tragen.  Die  Granula  der  oberen  Randplatten  sind  sowohl  an  den 
Armen,  wie  der  Scheibe  grosser,  als  die  der  Ruckenpaxillen.” 

Specimens  from  Mauritius  are  described  by  de  Loriol  [’85,  p.  76] : 
“ De  nombreux  individus  appartenant  a YAstrop.  polyacanthus  typique, 
exactement  indentiques  a la  figure  citee  de  Savigny,  ont  ete  envoyes  de 
Maurice.  Dans  le  plus  petit  ^ = 50  mm.,  dans  le  plus  grand  R=100mm. 
Dans  tous  ces  individus  les  deux  plaques  au  sommet  de  chacun  des  angles 


1)  This  must  be  a misprint  of  R. 
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interbracliiaux  portent  chacune  un  piquant  droit  plus  long  que  les  autres,  et 
pans  presque  tous,  de  cliaque  cote  de  ces  deux  plaques,  se’  trouvent  deux 
plaques  entierement  depourvues  de  piquants,  parfois  il  n’y  en  a q’une,  mais 
c’est  rare,  et  parfois  aussi  il  y en  a ime  d’un  cote  et  deux  de  l’autre.  Avec 
ces  exemplaires  tres  typiques  de  YA.  polyacantlius,  j’ai  compare  avec  soin 
des  exemplaires  de  YA.  armatus  de  ma  collection  provenant  de  Hong-Kong, 
et  des  individus  de  YA.  vappa  de  l’Australie,  dans  lesquels,  a la  verite,  It 
ne  depasse  pas  60  mm.  Je  dois  dire  que,  de  meme  que  M.  Perrier,  je  ne 
sais  trouver,  entre  tous  ces  individus  aucune  difference  specifique  appreciable. 
J’ai  lu  avec  soin  les  observations  tres  judiceuses  de  M.  Sladen,  mais,  pour 
pouvoir  maintenir  ces  trois  especes  comme  distinctes,  il  faudrait  trouver  des 
caracteres  ayant  quelque  Constance,  et  je  ne  sais  voir  que  des  variations  dans 
l’aspect  general  des  individus.” 

Bell  mentions  this  species  from  Ceylon  and  adds  [’87a,  p.  648],  “ I 
cannot  imagine  why  Dr.  Walter  uses  the  specific  name  of  armatus  in  pre- 
ference  to  the  familiar  poly  acanthus  A Doderlein  also  mentions  it  from  the 
same  locality  [’88,  p.  830].  Bell  [’88,  p.  388]  again  mentions  it  from  the 
Sea  of  Bengal. 

Sluiter  makes  some  remarks  on  a Java  specimen  [’89,  p.  310]  : 

“ A.  polyacanthus  (M.  und  Tr.).  Perrier,  4 Revision  des  Stell.’,  pag. 
275.  Ein  Exemplar  (No.  257)  aus  der  Bai  von  Batavia.  Das  einzige  Ex- 
emplar, das  ich  besitze,  ist  nur  klein,  da  der  Armradius  nur  15  m.  M. 
misst.  Das  Tier  stimmt  genau  mit  der  Beschreibung,  welche  Muller  und 
Troschel  fur  ihren  A.  polyacanthus  geben,  weniger  mit  A.  hystrix  (M.  und 
Tr.),  welche  beide  Arten,  nach  Perrier,  identisch  seien.  Ich  bemerke 
noch,  dass  die  von  Muller  und  Troschel  besonders  erwahnte  Eigentiim- 
lichkeit  fur  A.  polyacanthus,  dass  auf  der  zweiten,  oft  auch  auf  der  dritten 
Platte,  vom  Grunde  der  Arme  aus  die  Stacheln  auf  den  dorsalen  Rand- 
platten  felilen,  konstant  bei  den  fiinf  Armen  meines  Exemplares  vorkommt. 
Auch  die  Furchenpapillen  sind  genau,  wie  bei  M.  und  Tr.  angegeben  wird.” 

In  the  Challenger  Report  Sladen  includes  in  the  list  of  synonyms,  besides 
the  names-  mentioned  by  previous  writers,  Astropecten  chinensis  Grube  and 
Astr.  ensifer  Grube  [’89,  p.  201]  : 
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“ Localities . — Port  Jackson,  Australia.  Depth  2 to  11  fathoms,  6 to  15 
fathoms. 

“ Admiralty  Islands.  Depth  16  to  25  fathoms. 

“ Yokohama,  Japan.  Depth  6 to  25  fathoms. 

“ Kobe,  Japan.  Depth  8 to  50  fathoms. 

“ Hong-Kong.  Beach. 

“ Remarks. — The  examples  from  the  Admiralty  Islands  are  remarkable 
for  the  robustness  and  size  of  the  large  spines  on  both  the  supero-marginal 
and  infero-marginal  plates.  This  is  especially  conspicuous  in  one  example 
in  which  the  lateral  spines  are  unusually  broad  and  flattened,  the  breadth 
being  maintained  until  near  the  tip,  when  it  abruptly  forms  a broad  lancet- 
like point.  The  same  example  is  also  noteworthy  from  the  fact  that  each 
supero-marginal  plate  is  armed  with  a spine ; whereas  another  dredged  at 
the  same  time  follows  the  usual  rule  in  this  species  in  having  the  second,  or 
second  and  third,  supero-marginal  plates  on  each  side  of  the  median  inter- 
radial  line  unarmed.  These  points  are  very  interesting,  but  I scarcely  feel 
justified  in  giving  a name  to  the  variety  on  the  strength  of  the  material  at 
command.  This  course,  however,  may  perhaps  be  found  desirable  in  the 
future,  when  more  examples  from  this  locality  are  available  for  study. 

“ There  is  a small  Astropeden  also  from  the  Admiralty  Islands,  which, 
from  having  been  dredged  in  association  with  the  above-mentioned  speci- 
mens, might  not  unreasonably  be  looked  upon  as  the  young  phase  of  this 
species.  I consider,  however,  that  it  is  distinct,  and  should  be  referred  to 
Astropeden  velitaris,  von  Martens.  The  example  in  question,  which  has  a 
major  radial  measurement  of  11  mm.,  and  sixteen  supero-marginal  plates,  has 
only  the  two  innermost  plates  in  each  interbrachial  arc  armed  with  spines, 
no  trace  of  their  presence  being  found  on  any  of  the  others.  This  view  is 
strengthened  by  the  fact  that  in  young  examples  of  Astropeden  poly  acanthus 
from  Port  Jackson  of  even  smaller  size  than  this,  the  supero-marginal  plates 
are  characteristically  and  powerfully  armed ; and  the  characters  of  the 
paxillse  and  of  the  spinulation  of  the  infero-marginal  plates  are  also  different. 

“The  type-specimen  of  Muller  and  Troschel’s  Astropeden  vappa  in 
the  Berlin  Museum  is  quite  a young  form  and  in  bad  condition.  After  the 
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study  of  tli 3 large  series  of  specimens  from  Australia,  I have  no  hesitation 
whatever  in  regarding  the  name  as  a synonym  of  the  present  species, 
although  the  type-specimen  could  independently  be  scarcely  held  as  available 
for  specific  recognition.  I have  also  examined  the  types  of  Grube’s  Astro- 
peden cliinensis  and  Astropeden  ensifer  in  Breslau,  and  I consider  that  both 
of  them  are  with  little  doubt  young  stages  of  Astropeden  poly  acanthus” 

Ives  simply  mentions  the  name  of  Astropeden  armatus  without  figure  or 
any  definite  locality  [’91,  p.  211]. 

De  Loriol  [’93,  p.  379]  mentions  “ un  exemplaire  tres  ty pique  dans 
lequel  11  = 57  mm.”  from  the  Bay  of  Amboina.  It  is  mentioned  by  Bell  from 
North-west  Australia  (32-34  fms.),  Arafura  and  Banda  Seas  (12-15  fms.)  and 
Macclesfield  Bank  (30-41  fms.)  [’94,  p.  394,  395,  396]. 

Sluiter  mentions  this  species  from  the  Bed  Sea  and  the  Moluccas 
[’95,  p.  53]  : “ Astropeden  polyacantlius  M.  und  Tr.  Ein  Exemplar  von  dem 

Boten  Meer  und  zwei  von  den  Molukken  (v.  D.  Hucht),  alle  getrocknet.” 
Leipoldt  refers  to  this  species  as  follows  [’95,  p.  645]  : “ Ein  Exemplar 

von  Beilul  (nordwesfclich  Assab)  aus  einer  Tiefe  von  5 m auf  Algengrimd ; ein 
Exemplar  von  Assab. 

“ Das  erstere  Exemplar  zeichnet  sich  dadurch  aus,  dass  sammtliclie  obere 
Bandplatten  einen  grosseren  Stachel  tragen,  wahrend  bei  dem  anderen, 
kleineren  Exemplare  die  zweite  obere  Bandplatte  ihn  nicht  besitzt.” 

Kcehler  mentions  this  species  from  the  Sunda  Isles  [’95,  p.  387]  : 
“ Plusieurs  echantillons  de  petite  taille,  mais  tres  typiques.”  Pfefeer  [’96, 
p.  47,  fide  Zool.  Bee.]  remarks  on  its  colour.  Farquhar  [’98,  p.  310]  gives 
its  distribution  as  follows  : New  Zealand,  Australia,  Admiralty  and  Fiji  Islands, 
Japan,  China,  Ceylon,  Andaman  Islands,  Bay  of  Bengal,  Mauritius,  Bed  Sea. 

It  is  mentioned  by  Ludwig  from  Zanzibar,  although  not  represented  in 
the  collection  reported  on  [’99,  p.  538]  : 

“ Astropeden  poly  acanthus  Muller  und  Troschel,  von  Sansibar  durch 
Perrier  (1875),  von  Peeffer  (1896),  von  den  Amiranten  und  Seychellen 
durch  Bell  (1884).” 

Doderlein  mentions  only  Astropeden  armatus  Muller  & Troschel  as 
the  synonym  of  this  species,  and  makes  the  following  remarks  [ : 02,  p.  329]  : 
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“ Diese  wohlbekannte,  im  warmeren  Indo-Pacific  uberall  vorkommende  Art 
fand  icli  niclit  selten  in  der  Tokio-Bai,  Sagamibai,  bei  Tagawa  und  bei 
Kagoshima  in  geringerer  Tiefe  (ca.  20  m).  Die  vorliegenden  Exemplare 
zeigen  einen  grossen  Radius  von  30-36  mm.” 

This  species  is  mentioned  by  Bell  [ : 03,  p.  244]  from  “ Zanzibar,  3-5 
fath.,”  and  by  Hutton  [:04,  p.  291]  from  New  Zealand. 

The  Herdmans  mention  it  from  the  Gulf  of  Manaar  [Herdman,  Herd- 
man  and  Bell,  : 04,  p.  143]  : 

“ Astropecten  polyacanihus,  M.  and  T. 

“ Station  XXYIH.,  Trincomalee,  7 to  14  fathoms ; Station  XXXYHL, 
off  Galle,  9 to  22  fathoms ; Station  LX.,  outside  Muttuvaratu  Paar,  20  to  30 
fathoms ; Station  XLHE.,  west  of  Kaltura,  22  fathoms ; and  Station  LXHL, 
west  of  Periya  Paar,  36  fathoms.” 

Ludwig  refers  to  this  species  as  follows  [:05,  p.  76]: 

“Ein  Exemplar  (R=49mm.)  von  Suwa  (Yiti  Levu,  Eidschi-Inseln),  am 
13.  December  1899  an  der  Kiiste  aufgelesen. 

“ Die  weit  yerbreitete  und  variabele  Art  is  von  den  Eidschi-Inseln  bereits 
bekannt.” 

Fisher  gives  a detailed  description  of  tliis  species  [ : 06a,  p.  1004] : 
“Rays  5.  R=47  mm.;  r= 10.5  mm.  R=4.3r.  Breadth  of  ray  at  base, 
12  mm. 

“ Arms  rigid,  very  gently  tapering  to  a bluntly  pointed  extremity. 
Sides  of  arms  rather  high,  perpendicular.  Disk  of  medium  size.  Paxillar 
surface  somewhat  inflated.  Interbrachial  arcs  acute  but  rounded. 

“ Abactinal  paxillar  area  is  rather  compact,  the  paxillse  being  large  and 
arranged  in  definite  transverse  rows,  there  being  about  3 series  to  each 
superomarginal  plate.  Paxillse  are  largest  in  the  interradial  areas,  midway 
between  centre  and  margin  of  disk,  and  also  along  median  line  of  ray.  Each 
paxilla  consists  of  one  or  two  central  papilliform  granules,  surrounded  by  a 
radiating  series  of  from  5 to  8 slightly  longer  ones,  the  whole  crowning  a 
rather  long  pedicel.  On  disk  the  largest  paxillse  have  upward  to  5 central 
granules  of  unequal  size,  surrounded  by  10-12  longer  marginal  ones,  and 
occasionally  one  of  the  central  granules  is  enlarged  into  a cylindrical  pointed 
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spinule.  Less  often  one  of  the  marginal  spinelets  is  similarly  enlarged  (pL 
II,  fig.  1 a),  but  the  two  never  occur  on  a single  paxilla. 

“ Superomarginal  plates,  22  in  number  from  interradial  line  to  extremity 
of  ray,  are  much  higher  than  broad  and  do  not  encroach  conspicuously  upon 
paxillar  area.  They  form  a rectangular  edge  to  the  abactinal  surface,  and 
the  first  plate  is  raised  slightly  above  the  level  of  the  others.  Except  the 
second  plate,  and  on  one  ray  the  third,  each  bears  a perpendicular,  stout, 
pointed,  conical  spine  situated  on  the  abactinal  face,  slightly  nearer  aboral 
than  adoral  margin.  The  spine  on  first  plate  is  longest  and  stoutest  (as  long 
as  the  longest  spine  of  any  inferomarginal,  4.5  mm.),  the  series  decreasing 
in  length  toward  tip  of  ray.  The  second  superomarginal  plate,  which  does 
not  bear  a spine,  is  smaller  than  either  the  first  or  third  and  is  crowded  by 
them.  Plates  are  covered  with  small  cylindrical  papilliform  spinelets,  which 
become  stouter  and  squamiform  toward  base  of  spines.  Wide  fasciolar  grooves 
between  the  plates  (i.e.,  between  the  specialized,  elevated  exposed  surfaces). 

“ The  inferomarginals,  which  are  broader  than  high,  correspond  to 
superomarginals  in  number  and  do  not  extend  beyond  them  laterally.  Each 
plate  bears  a transverse  series  of  3 stout  and  relatively  long,  tapering,  slightly 
flattened,  sharp-pointed  spines,  the  upper  longest ; to  which  is  added  a fourth 
spinule  at  inner  end  of  series  on  third  to  seventh  plates.  First  2 plates 
usually  have  only  2 shorter,  widely  spaced  spines.  Plates  are  covered  with 
slender  papilliform  spinelets  in  the  fasciolar  grooves  and  at  upper  end,  these 
becoming  longer,  strongly  flattened,  and  bluntly  rounded  or  chisel-shaped  at 
tip,  in  the  vicinity  of  spines,  and  on  actinal  surface  generally. 

“ Adambulacral  armature  is  in  3 series.  The  furrow  series  consists  of  3 
long,  stout  spinelets,  the  median  longest,  blunt,  somewhat  triangular  in  cross 
section  at  its  base,  the  lateral  spinelets  flattened  and  truncate.  Second 
series  consists  of  2 stouter,  much  flattened,  truncate  spinelets,  the  one  nearest 
aboral  margin  being  the  larger.  Third  series  consists  of  3 blunt,  flattened 
spinelets  somewhat  smaller  than  the  furrow  series,  the  median  being  usually 
slightly  the  longest  of  the  3 and  most  flattened.  There  is  an  odd  spine, 
smaller  and  pointed,  situated  behind  the  third  series.  In  all  there  are  usually 
9 spines  on  each  adambulacral  plate. 
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“ Actinal  interradial  areas  are  so  much  reduced  and  are  paved  each  with 
4 small  roundish  plates,  which  bear  spinelets  very  similar  to  those  covering 
adjacent  inferomarginals. 

“ Mouth  plates  are  prominent,  the  armature,  unfortunately,  having  been 
largely  destroyed.  The  marginal  spinelets  are  rather  slender,  slightly  flattened, 
the  innermost  2 or  3 of  each  plate  forming  at  each  mouth  angle  a horizontal 
fan  of  4 to  6 teeth,  of  which  the  median  are  longest. 

“ Tube  feet  large,  with  an  incipient  conical  sucker  at  end,  easily  dis- 
tinguishable from  the  rest  of  the  foot. 

“ Madreporic  body  is  not  visible  superficially ; hidden  by  the  paxillae. 

“ Colour  in  life : Paxillar  area  of  distal  half  of  arms  vinaceous  cinna- 

mon ; remainder  of  arms,  and  disk,  fawn  colour.  The  dorsal  integument, 
largely  hidden  by  the  regular  and  ornate  paxillae,  is  bright  vermilion,  the 
colour  being  visible  between  the  spinelets  of  the  paxillae.  Spines  of  supero- 
marginal  plates,  orange  buff.  Marginal  plates,  inferomarginal  spines,  and  entire 
actinal  surface,  light  buff  pink.  Colour  in  alcohol  bleached  yellowish. 

“ Locality : Station  4168,  vicinity  of  Bird  Island,  20  fathoms,  coral, 

shells,  and  foraminifera.  Bottom  rough. 

“ Only  a single  specimen  of  this  handsome  species  was  secured,  and 
that  unfortunately,  is  not  perfect.  I have  felt  some  misgivings  in  referring 
it  to  jpoly acanthus,  having  been  obliged  to  depend  wholly  on  the  original 
description.  In  proportions  the  specimen  agrees  most  nearly  with  Muller 
and  Troschel’s  description  of  armatus  (System  der  Asteriden,  p.  71),  from 
Japan,  which  Sladen  and  others  consider  the  same  as  polyacanthus,  the  type 
of  which  came  from  the  Bed  Sea.  The  descriptions  of  these  two  species 
certainly  differ  in  many  points,  and  presumably  the  types  do  also,  but  in 
view  of  the  opinion  of  Sladen  and  Perrier  I have  accepted  the  present 
name.  I have  given  a full  description,  with  figures,  that  there  may  be  no 
mistaking  the  particular  form  referred  to,  whether  the  name  be  correct  or 
not. 

“ This  species  may  be  readily  distinguished  from  others  of  the  genus 
inhabiting  Hawaiian  waters  by  the  row  of  erect  superomarginal  spines,  the 
second  and  sometimes  the  third  superomarginal  lacking  the  spine ; and  by 
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the  stout  spines  of  the  inferomarginals,  arranged  on  each  plate  in  a series 
of  three  or  four. 

“ Astropeden  polyacanthus  has  a wide  distribution,  extending  from  the 
Red  Sea  to  Zanzibar,  Ceylon,  Hongkong,  the  coasts  of  China  and  Japan 
(Kobe,  Yokohama),  New  Holland,  Admiralty  Islands,  Fiji  Islands,  and  Port 
Jackson,  Australia.  It  is  a shallow  water  species  exclusively,  ranging  from  2 
to  50  fathoms,  the  usual  depths  at  which  it  is  found  being  25  fathoms  and 
under.  The  station  at  Bird  Island  is  the  most  eastern  record  for  the  Pacific, 
very  materially  extending  the  known  range  of  the  species.” 

Brown  reports  this  starfish  from  the  Mergui  Archipelago  [ :10,  p.  30]  : 

“ Locality.- — I.,  Tavoy  Island,  8 fathoms,  shelly  sand  and  mud. 

“11=15.5  r=4  [mm.].  Breadth  of  arm  at  base=4.5. 

“A  single  specimen  apparently  a young  form,  in  which  the  spines  of 
the  ventral  surface  are  scarcely  developed.  One  supero-marginal  on  either 
side  of  the  median  interradial  line  bears  a distinct  tooth-like  spine  inclined 
slightly  inwards. 

“The  specimen  seems  to  be  referable  to  this  species. 

“ Recorded  previously  from  the  Bed  Sea,  Zanzibar,  and  Mozambique,  the 
Seychelles  and  Ceylon  to  Hong-Kong,  the  Fiji  Islands,  and  Port  Jackson.” 

Simpson  and  Brown  reports  it  from  Portuguese  East  Africa  [ :10,  p.  48]  : 

“ In  the  specimens,  which  we  have  identified  with  this  species,  the  first 
supero-marginal  plate  is  strongly  armed  with  a vertical  spine.  The  second 
supero-marginal  on  each  side  of  the  median  interradial  line  is  devoid  of  a 
spine,  while  the  remainder  have  the  same  structure  as  the  first. 

“ Sladen  draws  attention  to  a specimen  in  which  this  characteristic 
absence  is  not  pronounced. 

“ This  species  is  fairly  abundant  on  the  coast,  and  its  distribution  is 
interesting.  It  is  a typically  shallow-water  species,  as  the  following  bathy- 
metrical notes  will  show  : — 


“ China, Beach. 

Japan, 5 to  25  fathoms. 

Admiralty  Islands, 16  to  25  fathoms. 

Port  Jackson,  2 to  11  fathoms,  and  6 to  15  fathoms. 


164 


s.  goto  : 


Mergui  Archipelago,  8 fathoms. 

East  Africa,  6 to  12  fathoms. 

“ Locality. — Station  VI.,  Kero-Nyuni  Bay,  near  Has  Pekawi. 

“ Previously  recorded  from — Japan  ; China ; Fiji  Is.;  Admiralty  Is.;  Port 
Jackson  ; Banda  Sea  ; Arafura  Sea  ; Macclesfield  Bank  ; N.W.  Australia  ; New 
Zealand  ; Andaman  Is.;  Mergui  Archipelago  ; Ceylon  ; Seychelles  ; Amirante 
Is.;  Mauritius ; Zanzibar ; and  the  Bed  Sea.” 

Kcehler  mentions  it  from  the  collection  of  the  Indian  Museum  as 
follows  [ :10,  p.  41] : 

“ lies  Andaman.  Profondeur  15-85  brasses.  Quelques  petits  ecliantillons. 

“ Station  59.  Cote  S.  de  Ceylan,  au  large  de  Great-Basses.  Profondeur 
32  brasses.  Quelques  petits  ecliantillons. 

“ Station  175.  8°  51'  30"  Lat.  N.  81°  IP  52"  Long.  E.  Profondeur  28 

brasses.  Deux  ecliantillons  de  taille  moyenne. 

“ 6°  01'  Lat.  N.  81°  16'  Long.  E.  Profondeur  34  brasses.  Un  petit 
echantillon. 

“No.  2234.  Profondeur  26  basses  et  demi.  Deux  ecliantillons  tres  in- 
complets. 

“ Dans  certain  individus,  K ne  depasse  pas  7 a 8 mm.  mais  les  carac- 
teres  de  VA.  polyacanthus  sont  deja  bien  indiques,  contrairement  a ce  que 
l’on  observe  d’habitude  dans  le  genre  Astropecten  oil  les  jeunes  sont  en 
general  tres  mal  caracterises  et  fort  difficiles  a determiner.” 

Kcehler  also  mentions  it  from  the  south-eastern  Moluccas  [ :11,  p.  266]  : 

“ Dragage  No.  4.  20  Mars  1908.  Wammer.  Profondeur  40  m.  Un 

tres  petit  echantillon. 

“ Dragage  No.  6.  28  Mars  1908.  Sungi  Manumbai.  Profondeur  23  m. 

Un  echantillon  de  petite  taille.” 

From  the  above  review  it  may  be  seen  that  the  following 
names  are  generally  looked  upon  as  synonyms  of  the  present 
species,  viz.,  Astrop.  armatus , Astrop.  hystrix  and  Astrop . vappa ; 
and  to  these  we  must  add  according  to  Sladen  the  Astrop. 
chinensis  and  Astrop . ensifer  of  Grube.  I regret  to  say  that  I have 
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not  been  jable  to  see  the  original  description  of  Astrop.  vappa , 
but  it  may  be  presumed  from  what  we  know  about  the  descrip- 
tions of  some  other  species  by  Dujardin  and  Hupe  that  the  des- 
cription of  Astrop . vappa  by  these  authors  is  a close  reproduction 
of  the  original  of  Muller  and  Troschel.  The  principal  differences 
in  the  descriptions  of  these  different  forms  may  be  brought  out 
more  clearly  in  a tabular  form  (p.  167). 

It  will  be  seen  from  an  inspection  of  this  table  that  the 
radial  ratios  as  given  by  Muller  and  Troschel  are  very  different 
for  Astrop . poly  acanthus  and  armatus ; but  as  will  be  shown  later 
on,  this  is  subject  to  a good  deal  of  variation  in  different  speci- 
mens. The  type  specimen  of  poly  acanthus  appears  to  have  been 
very  large  ; and  although  I have  not  seen  one  of  equal  size,  it 
appears  from  the  table  of  radial  ratios  given  below,  that  these 
are,  in  general,  larger  for  large  individuals  than  for  small  ones, 
so  that  the  figures  given  by  Muller  and  Troschel  can  not  be 
looked  upon  as  militating  against  the  specific  identity  of  the  two 
species.  Again,  the  descriptions  of  the  adambulacral  armature  is 
very  different  for  the  two  species  ; but  it  is  perfectly  possible  that 
the  specimen  of  Astrop.  armatus  examined  by  Muller  and  Troschel 
was  not  in  a very  good  condition  of  preservation,  so  that  the 
original  arrangement  of  the  furrow  spines  had  become  obscured. 
As  to  the  descriptions  of  the  armature  of  the  inferomarginals  for 
the  two  species  in  question,  the  differences  appear  to  me  too 
trifling  to  be  considered  as  of  specific  value.  Moreover,  as  Astrop. 
polyacanthus  is  one  of  the  commonest  species  of  the  genus  in 
Japan  and  there  are  no  others  that  may  possibly  be  confused  with 
it,  I have  no  hesitation  in  concluding  that  Muller  and  Troschel 
had  this  species  before  them  in  describing  their  Astrop.  armatus , 
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and  as  it  accords  very  well  with  the  description  of  Astrop. 
polyacanthus  we  may  follow  previous  authors  in  uniting  the  two 
species.  As  for  Astrop . hystrix , the  question  turns  on  the  presence 
or  absence  of  unarmed  superomarginals  next  to  the  prominent 
interbrachial  pair ; but  this  has  already  been  shown  by  previous 
observers  to  be  subject  to  variation,  and  we  shall  see  more  of  it  later. 

Basing  my  observations  on  a goodly  number  of  specimens 
from  different  localities,  I may  give  the  following  description  of 
this  species. 

Radial  ratio. — This  is  best  seen  from  the  following  table. 


Specim. 

r 

mm. 

R 

mm. 

R:r 

MS 

Locality 

1 

3 

6 

2 

Enoura  (Suruga). 

2 

3.5 

8.3 

2.4 

99 

3 

3.5 

9 

2.6 

10 

99 

4 

4 

9 

2.3 

99 

5 

4 

10 

2.5 

99 

6 

4.2 

11 

2.6 

99 

7 

4.6 

11 

2.4 

99 

8 

5 

13.5 

2.7 

99 

9 

5 

13.5 

2.7 

99 

10 

5.5 

16 

3 

Misaki. 

11 

6 

13.5 

2.2 

Enoura. 

12 

6 

16 

2.7 

13 

99 

13 

6.5 

14 

2.1 

99 

14 

7 

23.5 

3.4 

Misaki. 

15 

8 

CO 

oq 

2.9 

16 

Enoura. 

16 

8 

31 

3.9 

? 

17 

10 

37 

3.7 

Wakanoura. 

18 

10 

43 

4.3 

Tosa. 
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Specim. 

r 

mm. 

R 

mm. 

R:r 

MS 

j Locality 

19 

10.5 

44.5 

4.2 

Bay  of  Tokyo  ? 

20 

11 

CO 

3.4 

20 

Misaki. 

21 

11 

41 

3.7 

22 

11 

46.5 

4.2 

.... 

>> 

23 

11 

47 

4.3 

Satsuma. 

24 

11.5 

46 

4 

.... 

Tosa 

25 

11.5 

55 

4.8 

27 

33 

26 

12 

45 

3.8 

.... 

Misaki. 

27 

12 

50 

4.1 

23 

Wakanoura. 

28 

12 

52 

4.3 

.... 

Iyo. 

29 

12.5 

52 

4.1 

.... 

Hojo. 

30 

12.5 

53 

3.8 

Misaki. 

31 

13 

44.5 

3.3 

22 

35 

32 

14 

53 

3.8 

33 

33 

14 

57 

4 

25 

33 

34 

14 

59 

4.2 

33 

35 

14 

59 

4.2 

Oliama  (Wakasa). 

36 

14 

68 

4.9 

.... 

Iyo. 

37 

14 

71.5 

5.1 

23 

Tosa. 

38 

15 

56.5 

3.7 

.... 

Satsuma. 

39 

15.5 

71 

4.6 

.... 

Misaki. 

40 

17 

76 

4.4 

.... 

Tosa. 

41 

17 

82 

5 

• • • • 

Misaki. 

42 

18 

76 

4.2 

Hyuga. 

43 

18.5 

92 

5 

28 

Nagasaki. 

44 

19 

72 

3.8 

.... 

Kagoshima  Bay. 

45 

19 

97 

5.1 

29 

Nagasaki. 

As  in  Astrop.  scoparius  the  radial  ratio  is,  in  general,  greater 
for  large  specimens  than  for  small  ones,  and  although  in 
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certain  cases  a tendency  to  hold  by  the  same  ratio  may  be 
detected  in  specimens  from  the  same  locality,  it  appears  that  this 
is  more  a matter  of  individual  variation  than  a geographical  habitus. 

Superomarginals. — As  may  be  seen  from  the  foregoing  table, 
the  number  of  superomarginals  is  not  necessarily  proportional  to 
the  radial  ratio,  i.e.,  individuals  with  relatively  large  E do  not 
always  have  more  superomarginals.  The  most  prominent  feature 
of  this  species  is  the  presence  of  a large,  prominent,  conical  spine 
on  the  abactinal  surface  of  the  superomarginals  (PI.  Ill,  fig.  42,  47, 
48).  The  series  begins  with  the  first  superomarginal,  which  is 
usually  more  prominent  than  the  others  and  bears  an  especially 
large  spine.  The  next  two  or  three  are  usually  without  spines, 
but  it  appears  from  the  statements  of  previous  observers  that 
these  also  may  be  armed  with  spines,  although  I have  not  seen 
a specimen,  in  which  the  series  of  the  superomarginal  spines  is 
continuous  throughout.  The  following'  variations  have,  however, 
been  observed.  These  formulae  are  written  so  that  the  figures  show 
the  ordinal  numbers  of  the  unarmed  superomarginals,  the  first  set 
representing  the  madreporic  interradius,  and  the  following  the  other 
interradii  in  counter-clockwise  order,  the  dash  the  interradial  line. 
Specim.  A 3.  2.-2.  3.,  3.  2.-2.  3.,  4.  3.  2.-2.  3.,  3.  2.,— 2.  3., 

3.  2.-2.  3. 

Specim.  B 4.  3.  2.-2.  3.  4.,  4.  3.  2.-2.  3.  4.,  4.  3.  2.-2.  3.  4., 

4.  3.  2.-2.  3.,  4.  3.  2.-2.  3.  4. 

Specim.  C 4.  3.  2.-2.  3.,  3.  2.-2.  3.  4.,  4.  3.  2.-2.  3., 

3.  2.-2.  3.  4,  4.  3.  2.-2.  3.  4. 

Specim.  D 3.  2.-2.  3.  4.,  4.  3.  2.-2.  3.  4.,  3.  2.-2.  3.  4., 

4.  3.  2.-2.  3.  4.,  4.  3.  2.-2.  3. 

Specim.  E 3.  2.— 2.  3.,  3.  2.— 2.  3.,  3.  2.— 2.  3.,  3.  2.— 2.  3., 

2.-2.  3. 
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Specim.  F 4.  3.  2.-2.  3.  4.,  3.  2.-2.  3.  4.,  4.  3.  2.-2.  3.  4., 

3.  2.-2.  3.,  3.  2.-2.  3.  4.  6. 

These  formulae  represent  fairly  well  the  modal  condition  of 
the  supermarginal  spines  of  this  species ; but  in  a few  extreme 
cases  the  number  of  unarmed  spines  next  the  first  supermarginal 
may  amount  to  as  many  as  five  or  six.  Again  in  specim.  F of 
the  examples  above  cited  the  fourth  supermarginal  on  the  last 
side  of  the  last  interradius  had  an  exceedingly  small  spine  barely 
distinguishable  from  the  neighbouring  granules. 

In  the  basal  portion  of  the  arms,  there  is  generally  a small 
naked  zone  on  the  inner  side  of  the  abactinal  surface  of  the 
supermarginal  (PI.  Ill,  fig.  47).  The  proximal  and  distal  faces 
of  the  fasciolar  grooves  are  covered  with  capillary  spinelets,  and 
the  remaining  portions  are  covered  with  granules,  which  are  large 
and  conical  immediately  on  the  outer  side  of  the  large  spine  and 
gradually  become  slender  and  cylindrical  towards  the  margins  and 
finally  pass  over  into  the  capillary  spinelets  of  the  fasciolar 
grooves. 

The  supermarginal  are  higher  than  broad,  and  stand  up 
erect,  i.e.  their  external  surfaces  are  nearly  perpendicular.  The 
abactinal  surface  is  at  right  angles  to  the  margin  at  the  base  of  the 
arms,  but  becomes  inclined  more  distally,  the  inclination  sometimes 
amounting  to  about  30°  at  the  middle  of  the  arm. 

Infer omarginals. — The  inferomarginals  are  very  much  broader 
than  long,  and  make  an  angle  of  about  30°  with  the  ambulacral 
furrow  (PI.  Ill,  fig.  44,  46).  The  general  armature  may  be  des- 
cribed as  coarse  and  spiny.  The  spinelets  along  the  margins  are 
subcapillary,  but  they  form  a less  regular  row  than  in  Astrop . 
scoparius  and  are  less  fine.  An  irregular  row  of  4-6  large. 
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flattened  spines  is  always  present  on  each  inferomarginal,  the 
spines  becoming  longer  toward  the  margin,  the  last,  usually  the 
largest,  being  found  very  close  to  the  abactinal  margin  of  the 
plate.  There  may  sometimes  be  detected  a second  row 
of  smaller  spines,  but  more  commonly  these  are  not  developed 
well  enough  to  show  distinctly.  The  outer  half  of  the  fasciolar 
grooves  between  the  inferomarginals  is  covered  with  capillary 
spinelets  similar  to  those  of  the  superomarginals,  and  continuous 
with  them. 

Adambulacrals. — The  adambulacrals  are  about  one* third  as 
broad  as  the  inferomarginals,  and  there  are  usually  two  of  them 
to  each  inferomarginal,  but  in  a few  places  in  each  arm  there 
may  be  five  of  them  to  two  inferomarginals.  The  spines  may  be 
represented  by  the  following  formulae. 

Specim.  1 1:2:2,  which  means  that  there  is  an  apical  spine, 

followed  by  a pair,  and  then  a second  pair.  This 
was  found  in  some  small  specimens  with  r=5-8  mm., 
and  represents  probably  the  simplest  case  of  ad- 
ambulacral  armature  in  this  species.  The  following 
variations  have  been  observed. 

Specim.  2 1 : 2 : 2 : 3 or  1 : 2 : 2 : 2 : 1 

„ 3 1:2:  2:4 

„ 4 1 : 2 : 2 : 5 

„ 5 1 : 2 : 2 : 2 : 3 


„ 6 1 : 2 : 3 : 2 : 3 

„ 7 1 : 2 : 2 : 2 : 2 

the  total  number  of  spines  amounting  up  to  ten  or  eleven  (PI.  Ill, 
fig.  46).  The  first  or  apical  spine  is  always  much  longer  than 
the  rest ; of  the  first  pair  the  two  may  or  may  not  be  of  the 
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same  length ; of  the  second  pair  the  abcentral  spine  is  almost 
invariably  much  the  larger  of  the  two,  and  in  a few  cases  there 
were  three  in  a row  instead  of  two,  when  the  middle  one  was 
the  largest ; there  may  be  a third  pair  and  an  odd  spine  or  other 
combinations  which  are  shown  by  the  preceding  formulae. 

Mouth-plates. — When  denuded  of  the  spines,  the  mouth-plates 
are  very  prominent,  and  are  more  pointed  at  the  distal  end  (PL  III, 
fig.  44,  45).  There  is  a principal  crest  running  through  the  entire 
length,  and  an  accessory  ridge  running  up  nearly  half  as  far  from 
the  proximal  end.  There  are  about  eight  or  nine  spines  on  the 
principal  crest,  increasing  in  length  towards  the  mouth,  and  about 
six  on  the  accessory  ridge,  which  are  also  longer  towards  the 
mouth. 

Ventrolaterals. — These  are  very  small,  and  there  are  1-2  on 
either  side  of  the  interradial  line  (PI.  Ill,  fig.  44).  They  are 
covered  with  spines  similar  to  the  smaller  spines  of  the  infero- 
marginals. 

Paxillce . — The  paxillar  area  at  the  middle  of  the  arms  is  more 
than  twice  as  broad  as  the  superomarginals  of  one  side.  There 
is  an  area  of  small  paxillse  at  the  centre  of  the  disk,  which, 
however,  is  not  so  very  prominent  or  so  large  as  in  Astrop.  scopa - 
rius  (PI.  Ill,  fig.  42).  The  coronal  spinelets  are  less  numerous 
and  more  divergent  than  in  Astrop.  scoparius,  there  being  some 
27  or  so  in  one  of  the  largest  paxillae,  which  are  usually  found 
at  about  the  middle  of  the  base  of  the  arm  (PI.  Ill,  fig.  49). 
The  most  striking  difference  in  the  paxillae  of  this  species,  as 
compared  with  Astrop.  scoparius , is,  however,  the  fact  that  there 
is  not  such  a well  marked  difference  between  the  centrals  and 
peripherals.  All  the  spinelets  look  very  similar  to  one  another, 
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the  more  central  ones  are  only  shorter  and  blunter  than  the  more 
peripheral  ones.  In  the  smaller  paxillse  found  along  the  inner 
margin  of  the  superomarginals  there  are  no  centrals  and  the 
coronal  spinelets,  of  which  there  may  be  five  or  more,  simply 
diverge  from  the  apex  of  the  pedicel. 

Mctdreporite. — When  exposed  this  is  tolerably  large.  It  is, 
however,  more  frequently  hidden  from  view  for  the  greater  part 
by  the  surrounding  paxillae ; but  even  when  it  is  projecting,  it  is 
not  so  conspicuous  as  in  A strop,  scoparius , since  the  exposed 
surface  is  covered  with  granules  of  irregular  form  (PI.  Ill,  fig.  50). 
The  margin  is  crenate,  and  the  surface  covered  with  irregularly 
radiating  furrows.  It  is  nearer  the  margin  than  the  centre  of  the 
disk. 

Terminal  plate . — This  is  quite  conspicuous  and  bilobed  at  the 
apex. 

Locality. — My  specimens  are  from  the  following  localities : 
Akune  (Satsuma),  Kagoshima  Bay,  Hososhima  Bay  (Hyuga), 
Nagasaki,  Kashiwa  Island  (off  the  coast  of  Tosa),  Grogo  Island 
(off  the  coast  of  Iyo),  Ohama  (Wakasa,  Japan  Sea),  Wakanoura 
(Kishu),  Tsu  (Gulf  of  Ise),  Enoura  (Suruga),  Misaki,  Awa. 
According  to  a note  in  my  possession  the  ambulacral  feet  of  this 
species  are  red.  The  whole  abactinal  side  of  the  body  is  of  a 
murky  brownish  colour. 

This  species  appears  to  live  on  sandy  or  muddy  bottoms  and 
is  found  at  greater  depths  than  Astrop.  scoparius.  I have  however 
no  definite  data  to  fix  its  bathymetrical  range.  The  records  of 
the  Challenger  are  perhaps  the  fullest  on  this  point. 

Specimens  in  S.C.,  H.N.S,,  H.N.S.W.,  H.N.S.H.,  F.B.,  I.H.S., 
I.  M.,  0. 
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Astropecten  ludwigi  de  Loriol. 

(PI.  IV,  figs.  70-79.) 

This  species  appears  to  have  been  first  described  from  Japan  by  Ives, 
who  mentions  it  under  the  name  of  Astrop.  jciponicus  Muller  & Troschel  and 
gives  drawings  of  various  parts  [Ives,  ’91,  p.  211].  According  to  de  Loriol 
it  is  again  mentioned  by  the  same  writer  under  the  same  name  in  the  fol- 
lowing year  [’92,  p.  2].  Its  first  description  as  a distinct  species  is  however 


due  to  de  Loriol  [’99,  21]  : 

“ Diametre  total  117  mm. 

“ Diametre  des  bras  a la  base 19  mm. 


“ R = 60  mm.  r = 17  mm.  It  = 3 J r. 

“ Disque  assez  grand,  tres  deprime  sur  sa  face  dorsale  qui  est  uniforme- 
ment  couverte  de  paxilles  etoilees,  relativement  petites,  couronnees  d’une 
liouppe  de  granules  cylindriques,  allonges,  au  nombre  de  8 a 12  au  pourtour, 
avec  deux  ou  trois  plus  comts  au  centre. 

“Cinq  bras  larges  a la  base  et  rapidement  effiles.  Plaques  marginales 
dorsales  au  nombre  de  35  de  chaque  cote  avec  une  interradiale  cuneiforms 
impaire,  notablement  plus  larges  que  hautes,  convexes,  et  rapidement  arquees 
pom  former  le  bord ; elles  sont  couvertes  de  granules  spiniformss  fins  et 
serres,  et  tres  finement  ciliees  sur  lem  pourtour  de  maniere  a couvrir  les 
larges  intervalles  qui  les  separent  dans  le  squelette ; vers  le  milieu  de  la 
plaque  se  trouve  une  serie  transverse  de  granules  plus  gros  que  les  autres 
qui,  sur  le  cote  des  bras,  deviennent  de  petits  piquants  tres  comts,  mais 
bien  distincts,  au  nombres  de  2 a 4,  formant  parfois  une  serie  irreguliere 
sur  le  bord  distal.  II  n’y  a aucun  piquant  dorsal  proprement  dit.  L’aire 
paxillaire  est  large,  elle  atteint,  a la  base  du  bras,  presque  quatre  fois  la 
largeur  de  l’une  des  plaques  marginales.  Les  paxilles  ne  sont  pas  tres 
serrees,  elles  forment  des  series  transverses  assez  regulieres,  on  en  compte 
une  quinzaine  par  serie  a la  base  des  bras ; elles  sont  semblables  a celles 
du  disque  avec  un  nombre  de  spinules  un  peu  plus  faible. 

“ Plaques  marginales  ventrales  beaucoup  plus  larges  que  hautes ; elles  ne 
debordent  pas  les  marginales  dorsales;  l’impaire,  au  fond  de  l’angle  interra- 
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dial,  est  fortement  cuneiforme,  de  meme  que  ses  deux  voisines.  Leur  revete- 
ment  se  compose  de  petites  ecailles  peu  serrees,  redressees,  un  peu  spatuli- 
formes,  arrondies  au  sommet ; sur  leur  bord  distal  se  trouve  une  serie  de 
petits  piquants  aigus,  dont  les  3 ou  4 premiers  sont  fort  petits,  les  suivants 
s’allongent  rapidement  et  la  frange  marginale  se  compose,  pom  cliaque 
plaque,  de  quatre  a cinq  piquants  relativement  tres  courts,  quoique  bien  plus 
longs  que  les  premiers,  superposes,  acicules,  a peu  pres  egaux  entre  eux. 
Dans  l’exemplaire  decrit,  ces  piquants  marginaux  sont  presque  tous  appliques 
contre  le  bord  du  bras,  ce  qui,  ajoute  a leur  brievete  relative,  fait  que  la 
frange  marginale  est  a peine  apparente ; dans  le  fond  des  arcs  interbrachiaux 
les  piquants  marginaux  sont  encore  un  peu  plus  courts,  aplatis,  elargis  a 
leur  base  et  rapidement  acumines  au  sommet.  La  plaque  terminale  ou 
ocellaire  est  peu  developpee  et  largement  sillonee. 

“ Les  plaques  adambulacraires  sont  allongees,  quadrangulaires,  elles  port- 
ent, dans  le  sillon,  une  serie  interne  de  trois  a quatre  piquants  assez  longs,  fins, 
aplatis,  tronques  a l’extremite,  et  sensiblement  egaux  entre  eux,  en  dehors  une 
seconde  serie  de  trois  piquants  divergeants,  un  peu  plus  courts,  et,  enfin,  une 
double  serie  de  trois  ou  quatre  piquants  bien  plus  petits,  cylindriques,  tres 
serres,  qui  tendent  a se  confondre  avec  le  revetement  des  plaques  marginales, 
tout  en  restant  cependant  bien  distincts,  en  etant  separes  par  un  leger  sillon. 

“ Plaques  buccales  relativement  courtes,  entierement  couvertes  de  petits 
piquants  aplatis  et  entourees  d’une  frange  de  piquants  qui,  d’abord  tres 
petit,  s’allongent  graduellement  en  s’aplatissant  et  forment,  dans  le  peristome, 
un  eventail  terminal  de  cinq  ou  six  piquants  allonges,  aplatis  et  tronques. 
Celle  des  plaques  adambulacraires  qui  touche  la  plaque  buccale,  de  chaque 
cote,  a l’apparence  d’une  crete  etroite  surmontee  d’une  double  serie  tres 
reguliere  de  piquants  aplatis,  tronques,  tous  egaux  entre  eux,  chaque  serie  en 
a 15  ou  16.  Le  revetement  de  la  plaque  adambulacraire  voisine  n’est  qu’en 
partie  semblable,  dans  le  sillon  les  piquants  reprennent  leurs  caracteres 
normaux.  M.  Sladen  (Challenger  Asteroidea,  p.  210,  pi.  XXXV,  fig.  1-2, 
pi.  XXXVIII,  fig.  10-12)  signale  une  disposition  tout  a fait  semblable 
dans  V Astropecten  pontoporceus.  En  arriere  des  plaques  buccales  se  trouvent 
quatorze  petites  plaques  ventrales  disposees  en  chevron  de  7 de  chaque  cote  ; 
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les  plus  rapprochees  de  l’angle  sont  etroites  et  allongees,  les  posterieures  sont 
presques  arrondies  et  diminuent  graduellement  de  grosseur  ; elles  sont  couvertes 
de  petits  piquants  egaux,  courts  et  serres. 

“ Plaque  madreporique  tres  petite,  tres  finement  sillonnee,  situee  tout 
pres  du  bord  du  disque  et  presque  cachee  par  les  paxilles. 

“ Rapports  et  differences.  L’exemplaire  decrit  correspond  parfaitement  a 
l’espece  qui  a ete  figure  par  M.  Ives  (loc.  cit.)  sous  le  nom  d 'Astropecten 
japonicus,  sans  y ajouter  une  description ; il  en  presente  fort  exactement  tous 
les  caracteres,  seulement  les  deux  petites  series  de  piquants  externes,  sur 
les  plaques  adambulacraires,  ne  sont  pas  indiquees  sur  la  figure,  ce  qui  peut 
provenir  d’une  imperfection  de  dessin,  car  elles  tendent  a se  confondre  avec 
les  piquants  des  plaques  marginales,  par  contre  on  discerne,  bien  que  gros- 
sierement  indiquees,  les  doubles  series  des  piquants,  si  particulieres,  que 
portent  les  plaques  adambulacraires  adjacentes  aux  plaques  buccales,  de  meme 
que  la  serie  transverse  de  gros  granules  allonges  en  forme  de  piquants  que 
portent  les  plaques  marginales  dorsales.  D’un  autre  cote  cette  figure  donnee 
par  M.  Ives  ne  me  semble  pas  corresponds  a la  diagnose  de  V Astr.  japonicusr 
donnee  par  Muller  et  Troschel.  En  effet,  d’apres  cette  description  du 
type,  il  n’aurait  que  30  plaques  marginales  dorsales,  et  cinq  piquants  seulement 
pour  cliaque  plaque  adambulacraire ; sur  chaque  plaque  marginale  ventrale  un 
grand  piquant  precede,  du  cote  ventral,  par  trois  autres  qui  n’ont  que  le 
tiers  de  sa  longueur,  ses  plaques  marginales  dorsales  sont  aussi  larges  que 
hautes,  et  ne  ‘ portent  que  rarement  un  petit  tubercule  mobile  sur  le  bord 
externe,’  enfin,  au  milieu  du  bras,  l’aire  paxillaire  n’a  que  la  largeur  d’une 
plaque  marginale,  le  diametre  total  serait  de  65  a 70  mm.  M.  Sladen  (The 
Asteroidea  and  Echinoidea  of  the  Korean  Seas,  Journal  of  the  Linnsean 
Society,  Zoolog}',  vol.  XIV,  p.  427)  a decrit  avec  plus  de  detail  un  petit 
exemplaire  dans  lequel  11=11.25  mm.,  et  r=4  mm.,  les  caracteres  qu’il 
enumere  sont  conformes  a la  courte  description  de  Muller  et  Troschel, 
mais  pas  a la  figure  donnee  par  M.  Ives,  il  mentionne  aussi  l’etroitesse  de 
l’aire  paxillaire  des  bras  (very  little , dit-il)  ainsi  que  la  grandeur  des  paxilles,. 
si  serres  qu’elles  n’ont  plus  l’apparence  etoilee.  Ni  Muller  et  Troschel,  ni 
M.  Sladen,  n’ont  mentionne  le  revetement  particulier  des  plaques  adam- 
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bulacraires  adjacentes  aux  plaques  buccales.  Si  cette  particularity  s’etait 
montree  sur  leurs  types  de  YAstr.  japonicns,  elle  n’aurait  pas  manque  d’attirer 
leur  attention ; ils  ne  parlent  pas  non  plus  de  la  serie  particulierement 
nombreuse  des  petites  plaques  ventrales.  Malgre  mes  recherclies  je  n’ai 
trouve  ancune  espece  decrite  dont  celle-ci  pourrait  etre  utilement  rapprochee, 
elle  ne  saurait  etre  confondue  avec  VAstr.  scoparius  Val.  commun  dans  les 
mers  du  Japon.  L 'Astropeden  pontoporcens,  Sladen,  dont  il  a ete  question 
plus  liaut,  se  distingue  sans  peine  par  1’armature  de  ses  plaques  adambula- 
craires,  en  particular,  et  par  le  revetement  de  ses  plaques  marginales  ventrales 
qui  sont  tout  differents. 

“ Localite.  Tago  (Japon).  Ma  collection.” 

De  Loriol’s  description  is  accompanied  by  one  figure  of  tlie  aboral  aspect 
of  the  animal.  From  the  statement  of  Doderlein  quoted  below,  it  is  very 
probable  that  the  name  of  the  locality  mentioned  above  is  a misprint  of  “Tango,” 
although  there  is  a place  named  “ Tago-no-ura.”  The  former  is  on  the 
Japan  Sea,  the  latter  in  the  Bay  of  Suruga. 

Doderlein  gives  a succinct  description  of  this  species  [:  02,  p.  328] : 

“ Astropeden  Ludiuigi  de  Loriol  1899. 

“ Syn.  Astropeden  Japonicns  Ives. 

“Die  Arme  sind  gleichmassig  verjiingt  bis  zur  Spitze.  R : r= 3.3-4. 

“ Dorsomarginalplatten,  mindestens  von  der  6.  Platte  an,  mit  je  einer 
Querreihe  von  3-8  kurzen,  mitunter  etwas  verkiimmerten  Stachelchen,  von 
denen  meist  eines  auf  dem  Innenrande  der  Platte  stelit. 

“ Ventromarginalplatten  mit  schuppenformigen  Granula,  einer  Querreihe 
von  3-6  kurzeren  und  am  Rande  mit  3-5  langeren  spitzen  Stachelchen  ver- 
sehen. 

“ Adambulacralplatten  mit  einer  inneren  Liingsreilie  von  3-5  gleich  oder 
ungleich  langen,  schlanken  Furchenstacheln ; nacli  aussen  davon  ein  dicliter 
Biischel  kurzerer  Staclieln,  von  dem  sicli  mitunter  eine  mittlere  Langsreilie 
von  Furchenstacheln  deutlich  ablost. 

“ Jederseits  sind  5-9  Ventrolateralplatten  vorhanden. 

“Beim  kleinsten  und  grossten  der  mir  vorliegenden  Exemplare  betragt 
R=20  u.  90  mm,  r=6u.  23  mm,  die  Zalil  der  Marginalplatten  19  u.  43. 
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“ Die  Farbe  ist  rothbrann. 

“ Ich  erhielt  die  Art  zalilreicli  aus  der  Tokio-  und  Sagamibai  und  fischte 
sie  bei  der  Provinz  Tango  in  einer  Tiefe  von  10  m anf  sclilammigem  Boden, 
zngleich  mit  Temnopleurus  toreumaticus ; kleinere  Exemplara  erhielt  ich  in 
der  Sagamibai  ans  ca.  100  m Tiefe. 

“ Die  Art  ist  von  de  Loriol  nach  einem,  wahrscheinlich  von  mir  selbst 
gesammelten,  nicht  sonderlich  gut  conservierten  Exemplare  beschrieben  worden ; 
unpaare  Marginalplatten  konnte  ich  bei  keinem  meiner  zahlreichen  Exemplare 
beobacliten.” 

Fisher  has  recently  formed  a new  genus,  which  he  calls  Ctenopleura,  to 
receive  the  present  species  and  Ct.  astropsdinides,  a new  species  from  the 
Philippines.  The  new  genus  is  characterised  as  follows  [Fisher,  : 13,  p. 
608] : 

“ Allied  to  Astropecten,  but  differing  in  having  the  gonads  in  a crowded 
series  parallel  to  the  marginal  plates,  and  extending  about  a third  the  length 
of  ray ; inferomarginal  plates  with  a lateral,  oblique,  compact  comb  of  3 to 
5,  usually  4,  slender  appressed  spines,  closely  resembling  the  lateral  comb  of 
PersepJionaster , and  in  addition  1 to  5 flattened  appressed  spines  on  the  actinal 
surface  ; adambulacral  plates  with  usually  4 or  5 furrow  spines  (or,  on  the  second 
and  third  plates,  sometimes  6 or  7)  instead  of  3,  the  usual  number  in  Astropecten  ; 
subambulacral  spines  small,  none  enlarged ; often  a fasciculate  subambulacral 
pedicellaria  is  present ; Polian  vesicles  5.  Other  characters  as  in  Astropecten. 

“ Type  of  the  genus. — Ctenopleura  astropsdinides,  new  species. 

“This  genus  includes  also  Astropecten  ludioigi  de  Loriol,  of  Japan,  in 
which  the  gonads  are  arranged  in  series  extending  about  a third  the  length 
of  the  ray.  In  Astropecten  the  gonads  form  a single  tuft  on  either  side  of 
the  interbracliial  septum.  The  arrangement  of  the  gonads  in  series  will 
separate  Ctenopleura  from  Leply  chaster,  Bathybiaster,  Psilaster,  Blakiaskr, 
Astromesites,  Ctenophor aster,  Persephonaster , Tritonaster,  and  Patagiaster,  while 
the  very  restricted  development  of  the  actinal  intermediate  plates  will  dis- 
tinguish it  from  other  Astropectinidae  having  serially  arranged  gonads,  such  as 
Anthostide,  Tethyaster,  Thrissacantliias,  Dipsacaster,  and  Plutonaster.  The 
armature  of  the  marginals  will  separate  Ctenopleura  from  Lonchotaster  and 
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Ripcister  in  which  the  gonads  are  not  described.” 

This  is  one  of  the  best  characterised  species  of  the  genus  on 
our  coasts  and  is  not  uncommon  in  certain  localities  at  certain 
depths,  its  most  characteristic  feature  being  the  presence  of  a 
series  of  3-9  or  10  flattened  spines  on  the  superomarginals.  As 
to  the  unpaired  interradial  marginals  mentioned  by  de  Loriol, 
my  own  observations  agree  with  those  of  Doderlein,  and  in 
none  of  the  specimens  that  have  passed  through  my  hands 
were  they  present.  A careful  examination  of  the  figure  given  by 
de  Loriol  also  fails  to  bring  them  to  light.  It  is  true  th  at  in 
one  or  two  of  the  interradii,  a wedge  shaped  superomarginal  is 
represented  in  the  figure,  but  its  position  is  easily  seen  not  to  be 
strictly  interradial.  Again  with  regard  to  the  armature  of  the 
first  adambulacrals,  which  is  emphasized  by  de  Loriol  as  a very 
characteristic  feature  of  the  species,  it  must  be  remarked  that  a 
similar  comb-like  arrangement  of  the  spines  can  be  observed  in 
several  other  species  of  the  genus.  It  may,  however,  be  admitted 
that  it  is  somewhat  more  conspicuous  in  the  present  species, 
owing  to  the  relative  thickness  of  the  spines  concerned,  and  the 
strict  regularity  of  their  arrangement. 

Radial  ratio . — The  radial  ratio  of  this  species  appears  to  be 
less  subject  to  variation  than  in  those  described  above,  although 
it  must  be  borne  in  mind  that  the  range  of  the  variation 
may  be  found  to  be  wider  with  the  study  of  more  numerous 
specimens.  The  following  table  gives  a clearer  idea  of  the  radial 
ratio  than  any  general  descriptions  can. 
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Specim. 

r 

mm. 

R 

mm. 

R:r 

MS 

Locality. 

1 

6.5 

20.5 

3.2 

20 

Misaki. 

2 

11 

35 

3.2 

22 

jj 

3 

14 

48 

3.4 

25 

4 

14 

48 

3.4 

28 

5 

15 

58 

3.9 

28 

6 

16 

63 

3.9 

>> 

7 

16.5 

52 

3.2 

27 

>) 

8 

16.5 

57 

3.5 

30 

9 

17 

60 

3.5 

29 

j) 

10 

18 

57 

3.2 

j) 

11 

18 

69 

3.9 

5J 

12 

19 

68 

3.6 

30 

>5 

13 

19.5 

66 

3.3 

29 

>> 

14 

20 

62 

3.1 

28 

>> 

15 

20 

62.5 

3.1 

30 

)> 

16 

21 

82 

3.9 

38 

}f 

17 

22 

76 

3.5 

35 

Namerikawa  (Etcliu). 

18 

22 

76 

3.5 

33 

19 

22 

81.5 

3.7 

39 

20 

22 

88 

4 

38 

/\ 

Oita  (Bungo). 

21 

22.5 

102 

4.5 

41 

Misaki. 

22 

23 

87 

3.8 

35 

23 

24 

100 

4 

39 

/\ 

Oita  (Bungo). 

24 

25 

101 

4 

40 

Hojo  (Awa). 

25 

26.5 

91 

3.4 

39 

Namerikawa  (Etcliu). 

26 

27 

86 

3.2 

34 

Misaki. 

Superomarginals. — As  above  remarked  the  armature  of  the 
superomarginals  is  perhaps  the  most  striking  feature  of  the  species. 
There  is  on  each  superomarginal  a series  of  flattened  conspicuous 
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spines,  the  number  of  which  may  vary  from  as  few  as  three  or  four 
up  to  as  many  as  nine  or  ten.  When  there  are  only  three  or  four, 
it  frequently  happens  that  two  or  three  of  these  spines  stand  close 
together  on  the  outer  part  of  the  plate,  and  one  somewhat  apart 
on  the  inner  part.  When  they  are  more  numerous,  however,  they 
usually  form  a continuous  series,  leaving  only  the  outermost  part 
of  the  plate  free,  as  represented  in  fig.  76.  It  may  also  be  added 
that  the  individual  spines  are  larger  when  there  are  fewer  than 
when  they  are  more  numerous. 

The  series  of  conspicuous  spines  above  described  divides,  in 
a general  way,  the  surface  of  a superomarginal  into  two  portions 
which  show  a difference  in  their  armature.  In  the  abcentral  part 
of  each  superomarginal  the  armature  consists  of  very  small,  thickly 
set,  cylindrical  spinelets,  while  in  the  adcentral  portion,  which  is 
the  larger  one,  the  armature  immediately  contiguous  to  the  series 
of  conspicuous  spines  may  best  be  described  as  scaly,  and  the 
scaly  form  gradually  passes  on  to  a cylindrical  towards  the  margin. 
On  the  outer  face  of  the  plate  the  conico- cylindrical  spinelets  are 
somewhat  better  spaced.  The  fasciolar  grooves  are  thickly  covered 
with  capillary  spinelets.  It  must  finally  be  remarked  that  in 
the  interbrachial  angles  the  conspicuous  spines  are  less  numerous. 

At  the  interbrachial  angles  the  superomarginals  are  higher 
than  broad,  but  nearly  half  as  high  as  broad  at  the  middle  of  the 
arms,  where  they  are  also  half  as  long  as  broad.  On  the  outer 
side  The  superomarginal  plates  are  perfectly  rounded,  so  that  we 
can  not  well  speak  of  an  external  edge.  The  number  of  supero- 
marginals is  given  in  the  foregoing  table. 

Inferomarginals.— The  inferomarginals  are  much  broader  than 
long,  and  bear  each  a transverse  series  of  spines,  which  are  very 
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much  flattened  and  almost  spatulate  in  the  inner,  but  much 
longer  and  slender  in  the  outer  part  (PI.  IV,  fig.  75).  The  whole 
series  may  contain  from  5 to  10  spines  in  all,  of  which  the 
outermost  3-5  are  long  and  slender.  These  spines,  but  especially 
the  marginal  longer  ones,  are  attached  close  to  the  distal  border  of 
the  inferomarginals,  and  are  generally  closely  appressed  to  the  next 
distal  plate,  so  that  the  spiny  character  of  the  inferomarginals  is 
not  so  apparent  as  in  some  other  species,  when  the  animal  is  viewed 
as  a whole.  This  series  of  spines  is  more  distinct  than  in  Astrop . 
scoparius  and  Astrop . polyacanthus , owing  to  the  fact  that  they  are 
more  regularly  arranged  and  better  differentiated  from  the  general 
armature  of  the  inferomarginals.  The  general  surface  of  the  latter  is 
covered  with  comparatvely  large  and  flat  scales.  There  is  a series 
of  small  cylindrical  spinelets  along  the  margins  of  each  plate. 

Adambulacrals. — In  the  greater  part  of  the  arms  there  are 
three  adambulacrals  to  every  two  inferomarginals.  The  first  ad- 
ambulacrals are  very  narrow  and  the  surface  of  each  plate  is  for 
the  greater  part  divided  into  two  ridges  separated  from  each 
other  by  a narrow  longitudinal  groove  (PJ.  IV,  fig.  74).  The 
spines,  which  are  of  equal  length  and  short,  are  arranged  regular- 
ly in  two  rows  corresponding  to  the  two  ridges,  and  only  in  the 
outermost  portion,  where  the  crest  is  single,  is  there  a slight 
tendency  to  an  irregular  arrangement.  There  are  from  a dozen 
to  about  twenty-five  spines  in  each  series,  according  to  the  size 
of  the  specimen  (PI.  IV,  fig.  73). 

From  about  the  fourth  adambulacrals  on  there  are,  on  each 
plate,  three  thick,  somewhat  flattened,  prismatic  truncated  spines 
of  nearly  equal  length  on  the  inner  border,  then  follow,  separated  by 
a rather  conspicuous  space,  two  or  three  spines  arranged  almost  in 
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a line  parallel  to  the  furrow,  also  fattened  and  more  squarely 
truncated  at  the  top,  slightly  shorter  than  the  first  three.  Then 
follows  a third  irregular  group  of  half  a dozen  to  about  fifteen 
spines  of  different  sizes  and  shapes,  the  inner  ones  being  like  the 
foregoing  spines,  while  the  outer  ones  are  more  like  the  inner 
marginal  spinelets  of  the  inferomarginals.  When  there  are  only 
two  spines  in  the  second  group,  they  form  a horse- shoe  shape 
with  the  spines  of  the  first  group,  and  enclose  a central  space,  on 
the  outside  of  which  the  remaining  spines  form  a closely  set  group. 

Mouth-plates. — The  mouth-plates,  though  not  particularly  larger 
than  in  Astrop.  scoparius  and  Astrop.  polyacanthus  in  denuded 
specimens,  bear  a larger  number  of  spines,  and  are  consequently 
more  conspicuous.  As  usual,  there  is  a main  ridge  running  through 
the  whole  length  of  the  plate,  and  a secondary  ridge  which  is 
nearly  half  as  long.  The  secondary  ridge  runs  along  the  am* 
bulacral  furrow  and  bears  about  five  flattened  spines,  of  which  the 
innermost  is  conspicuously  larger  (PI.  IY,  fig.  73).  On  the  main 
ridge,  there  are  at  least  two  rows  of  spines,  in  the  inner  of  which 
the  spines  are  stout  and  more  or  less  flattened,  and  in  larger 
specimens  tend  to  crowd  out  one  another,  in  consequence  of  which 
they  assume  a more  or  less  irregular  arrangement.  The  spines 
at  the  central  end  of  this  row  is  very  thick  and  longer  than  the 
others,  and  together  with  the  innermost  spine  of  the  secondary 
ridge,  constitute  the  oral  armature.  There  may  be  as  many  as 
fifteen  or  sixteen  spines  in  this  row,  of  which  a few  at  the 
peripheral  end  are  conspicuously  larger  in  smaller  specimens. 
The  spines  of  the  outer  row  are  smaller  than  those  of  the  inner 
and  are  8-15  in  number,  according  to  the  size  of  the  specimen. 
The  third  row,  when  present,  consists  only  of  about  a dozen  very 
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small  spines  lying  between  the  outer  of  the  two  above  mentioned 
rows  on  the  one  hand  and  the  secondary  ridge  and  the  first 
adambulacral  plate  on  the  other. 

Ventrolaterals. — These  are  very  small,  as  in  Astrop.  scoparius 
and  Astrop.  poly  acanthus , but  they  are  more  numerous,  there  being 
from  twelve  to  fifteen  of  them  in  one  interradius  (PI.  1Y,  fig.  72). 
They  are  not  strictly  paired  on  either  side  of  the  interradial  line, 
but  more  or  less  alternate,  so  that  there  is  usually  one  wedged  in 
at  the  distal  end  of  the  mouth -plate. 

Paxillce. — The  paxillar  area  at  about  the  middle  of  the  arms 
is  about  two  and  a half  times  as  wide  as  the  superomarginals  of 
one  side.  The  paxillae  are  tolerably  large,  and  in  exceptionally 
large  ones  there  may  be  as  many  as  seventeen  or  eighteen  peri- 
pheral coronal  spinelets  and  about  fifteen  centrals.  The  latter  are 
similar  in  shape  to  the  peripherals,  but  shorter  (PI.  IY,  fig.  77). 
The  area  of  small  paxillae  at  the  centre  of  the  disk  is  very  small 
and  not  very  conspicuous. 

Madreporite. — The  madreporite  is  comparatively  small,  and 
nearly  hemispherial  in  shape  (PL  IY,  fig.  79).  It  is  half  as  far 
removed  from  the  inner  margin  of  the  superomarginals  as  from 
the  centre  of  the  disk.  It  is  usually  more  or  less  exposed,  and 
the  exposed  surface  is  covered  with  granules,  which  are  generally 
minute  in  smaller  specimens  and  are  therefore  not  apparent,  but 
which  may  grow  tolerably  large  in  some  large  specimens,  and 
show  a more  or  less  definitely  radial  arrangement  (PL  IY,  fig. 
78).  In  a few  specimens  observed  by  me  the  madreporite  was 
nearly  midway  between  the  margin  and  the  centre  of  the  disk. 

Terminal  plate . — The  terminal  plates  are  large  and  distinctly 
bilobed. 
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Locality. — As  already  stated  this  species  is  found  at  greater 
depth  than  Astrop.  scoparius  or  Astrop . polyacanthus , the  records 
in  my  possession  giving  the  bathymetrical  range  as  30-480  metres. 
D5derlein  however  obtained  specimens  from  a depth  of  10  metres. 
It  appears  to  be  less  common  than  the  species  described  in  the 
preceding  pages,  but  is  not  at  all  uncommon.  I have  specimens 
from  the  following  localities  : Misaki,  Hojo  (Awa),  Oita  (Kyushu), 
Namerikawa  (Japan  Sea),  Iyo  (Inland  Sea). 

Specimens  in  S.  C.,  H.  N.  S.,  H.  N.  S.  H.,  F.  B.,  0. 

Astropecten  kagoshirnensis  de  Loriol. 

(PL  IV,  Figs.  62-69.) 

This  species  was  first  described  by  de  Loriol  as  follows  [’99,  p.  23] : 

“ Diametre  total  80  mm.  a 85  mm. 

“ Largeur  des  bras  a leur  base ....  10  mm. 

“ft=43mm.  (maximum)  r=10mm.  11  = 4.3  r. 

“ Disque  etroit,  tres  aplati  sur  la  face  dorsale,  entierement  couvert  de 
paxilles  tres  fines  et  tres  serrees,  particulierement  au  centre,  qui  masquent 
entierement  la  plaque  madreporique ; elles  sont  couronnees,  au  pourtour,  par 
une  liouppe  de  8 a 11  granules  allonges,  avec  un  a cinq  granules  centraux. 

“ Cinq  bras  tres  plats,  assez  larges  a la  base,  et  graduellement  effiles,  avec 
des  angles  interbrachiaux  aigus.  Sur  la  face  dorsale  ils  sont  bordes,  de 
chaque  cote,  par  une  serie  de  plaques  marginales,  au  nombre  de  28  a 29, 
avec  une  impaire  au  fond  de  l’angle  interradial;  elles  presentent  peu  de 
surface  sur  la  face  dorsale,  mais  s’arquent  promptement  pour  former  le  bord 
lateral ; elles  sont  largement  separees  dans  le  squelette,  notablement  plus 
larges  que  hautes,  et,  relativement,  de  faibles  dimensions.  Les  granules  qui 
les  recouvrent  sur  leur  face  dorsale  ont  la  forme  de  petits  cylindres  courts  et 
arrondis  au  sommet ; sur  leur  face  laterale  ils  sont  plus  aigus  et  plus  ecartes. 
Ces  plaques  portent,  sur  le  bord  externe  du  bras,  et  sur  leur  bord  distal,  un 
petit  piquant  tres  fin,  aigu,  dont  la  longueur,  de  1 a 2 mm.  environ  sur  les 
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premieres,  a la  base  du  bras,  diminue  graduellement ; les  qiiatre  a six  der- 
nieres  plaques,  vers  Textremite  des  bras,  en  sont  tout  a fait  depourvues, 
mais  ils  ne  manquent  jamais  sur  les  plaques  du  fond  de  l’arc  interbracliial.  La 
plaque  terminale  ocellaire  est  grande,  renflee  et  divisee  par  im  sillon.  L’aire 
paxillaire  est  large,  trois  ou  quatre  fois  autant  que  l’une  des  series  de  plaques 
marginales  et  presque  de  niveau  avec  elles.  Les  paxilles  forment  des  series 
transverses  presque  rectilignes,  vers  la  base  on  en  compte  12  par  serie  dans 
le  petit  exemplaire ; elles  sont  semblables  a celles  du  disque,  mais,  ordinaire- 
ment,  avec  un  peu  moins  de  granules  dans  la  liouppe.  En  general  la  surface 
paxillaire  parait  comme  uniformement  granuleuse,  et,  sur  le  disque,  en 
particuliere,  il  est  difficile  d’observer  la  disposition  etoilee  des  granules 
paxillaires. 

“ Les  plaques  marginales  ventrales  ne  debordent  pas  les  dorsales ; elles 
sont  larges,  bien  plus  larges  que  liautes,  et  egalement  au  nombre  de  29  avec 
une  impaire  dans  l’angle  interradial ; elles  sont  comme  ciliees  sur  leur 
pourtour  par  des  spinules  tres  fines,  d’autres  spinules,  un  peu  plus  robuste, 
mais  tres  ecartees,  couvrent  la  surface ; une  serie  de  cinq  a six  piquants  tres 
fins,  aigus,  augmentant  graduellement  de  longueur,  occupe  leur  bord  distal, 
le  dernier,  le  piquant  marginal,  au  moins  deux  fois  aussi  long  que  le  penul- 
tieme  est  un  peu  plus  robuste,  tout  en  demeurant  tres  fin,  arque  et  aigu; 
sa  longueur  est  de  3 mm.  Les  plaques  adambulacraires  portent  6 piquants, 
tres  fins,  assez  longs,  cylindriques,  obtus,  a peu  pres  egaux  entre  eux,  une 
serie  de  trois,  dont  le  median  est  un  peu  plus  long,  se  trouve  dans  le  sillon, 
et  les  trois  autre  forment  une  serie  exteme  contigue  aux  plaques  marginales. 

“ Plaques  buccales  etroites  et  allongees ; elles  portent  5 ou  6 piquants 
relativement  longs,  robustes,  et  obtus,  avec  une  serie  de  petits  piquants  tres 
courts  au  pourtour,  un  eventail  terminal  de  5 ou  6 longs  piquants  s’avance 
dans  le  peristome.  En  arriere  des  plaques  buccales  se  trouve  quatre  petites 
plaques  arrondies  assez  renflees,  disposees  en  arc  tres  peu  cintre,  et  couvertes 
d’un  faisceau  de  tres  petits  piquants. 

“ Rapports  et  differences.  Je  ne  connais  pas  d’especes  avec  lesquelles 
celle-ci  pourait  etre  confondue,  elle  a un  aspect  assez  particulier  du  a la 
finesse  de  ses  piquants,  en  general ; l’absence  constante  de  piquants  sur  les 
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plaques  marginales  dorsales,  vers  l’extremite  des  bras,  est  un  caractere 
qui  ne  manque  pas  de  valeur.  Dans  YAstr.  javanicus , Lutken,  le  piquant 
des  plaques  marginales  dorsales  est  fixe  sur  leur  bord  interne  et  non 
sur  leur  bord  externe,  les  piquants  marginaux  sont  larges,  plats  et  tronques, 
le  revetement  des  plaques  marginales  ventrales  est  different ; il  en  est 
de  meme  pour  YAstr.  Orsinii , Leepoldt,  dans  lequel  le  piquant  marginal 
est  tres  large,  le  piquant  de  ses  plaques  marginales  dorsales  se  trouve  sur 
leur  milieu,  de  plus  sa  forme  et  ses  proportions  sont  differentes,  et  il  y a 
trois  series  de  piquants  adambulacraires.  YJAstr.  tamilicus,  Doderlein,  a un 
piquant  tronque  sur  ses  plaques  marginales  dorsales,  l’aire  paxillaire  de  ses 
bras  est  plus  etroite,  le  revetement  des  plaques  marginales  ventrales  est  dif- 
ferent, de  meme  que  le  piquant  marginal,  enfin  la  serie  externe  des  piquants 
adambulacraires  n’en  a que  deux  dont  Fun  est  plus  epais  que  l’autre.  Dans 
YAstr.  scoparius , il  n’y  a pas  de  piquants  sur  les  cinq  premieres  plaques 
marginales  dorsales  a partir  de  l’angle  interradial,  mais  il  s’en  trouve  jusqu’  a 
l’extremite  des  bras,  les  plaques  marginales  dorsales  sont  plus  larges,  le  re- 
vetement des  plaques  marginales  ventrales  est  differents,  les  piquants  mar- 
ginaux  sont  plus  robustes  et  il  y a trois  series  de  piquants  sur  les  plaques 
adambulacraires. 

“ Localite.  Kagoshima  (Japon).  Deux  exemplaires.  Ma  collection.” 

A succinct  description  of  this  species  is  given  by  Doderlein,  who  adds 
a new  variety  [:  02,  p.  329]  : 

“ Astropeden  hxgoslrimensis  de  Loriol  1899. 

“ Arme  lang  und  schmal ; R : r = 4.3-4.  Mitte  des  Scheibenrandes  [-riickens?] 
meist  papillenartig  erhoht.  Dorsomarginalplatten  vom  Armwinkel  ab  mit  je 
einem  sehr  deutlichen  kleinen  Stachel  (selten  auf  der  1.  Randplatte  fehlend). 

“ Yentromarginalplatten  fein  bestachelt,  mit  einer  Querreihe  von  nach 
aussen  immer  mehr  an  Lange  zunehmenden  Stacheln,  deren  ausserster  als 
langer,  sclilanker,  spitzer  und  etwas  gebogener  Randstachel  auftritt. 

“ Adambulacralplatten  mit  3 inneren  dunnen,  etwa  gleich  langen  Furchen- 
stacheln,  und  2-3  mitteleren,  etwas  kurzeren,  zu  denen  aussen  nocli  einige 
weitere  treten  konnen. 

“ Jederseits  2 kleine  Yentrolateralplatten.  Beim  kleinsten  und  grossten 
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cleT  mir  vorliegenclen  Exemplare  betragt  11=36  n.  48  mm,  r=8.4  u.  12  mm, 
die  Armbreite  9 u.  13  mm,  die  Zalil  der  Marginalplatten  25  u.  29. 

“ Die  Farbe  der  lebenden  Exemplare  ist  dunkelrothbraun  mit  etwa  3 
dunklen  Binden  uber  die  Arme. 

“ Icli  fisclite  diese  Art  in  geringer  Anzalil  in  der  Sagamibai,  bei  Tango 
nnd  bei  Kagoshima,  durchgehends  aber  in  grosserer  Tiefe  als  Astropecten 
scoparius , namlich  in  etwa  40  bis  100  m. 

“ Die  der  Beschreibnng  de  Loriol’s  zu  Grande  liegenden  Exemplare 
gehoren  walirsclieinlicli  zu  denen,  die  icli  selbst  bei  Kagoshima  gesammelt 
hatte ; auch  bei  dieser  Art  kann  icli  unpaare  Marginalplatten  nicht  finden. 

“Astropecten  Jcagoshimensis  var  Jcochiana  nov.  var. 

“ Vor  Kochi  (Shikoku)  fieng  icli  in  einer  Tiefe  von  etwa  100  m ein 
grosses  Exemplar,  das  in  den  mittleren  Furchenstacheln  von  der  typischen 
Art  abweicht ; von  solchen  finden  sich  hier  zwei,  wie  bei  manchen  anderen 
Exemplaren,  aber  das  aborale  ist  doppelt  so  gross  und  viel  breiter  als  das 
adorale,  auch  viel  grosser  und  breiter  als  die  inneren  Furchenstacheln ; die 
nach  aussen  davon  stelienden  Stachelchen  zeigen  gern  ein  etwas  verbreitertes 
Ende.  Die  oberen  Randplatten  zeigen  im  Armwinkel  betraclitlich  grossere 
Stacheln  als  auf  dem  ubrigen  Tlieile  des  Amies.  Im  Uebrigen  entspricht  das 
Exemplar  ganz  der  typischen  Form. 

“ B = 87  mm,  r = 16  mm,  Armbreite = 16  mm,  Zalil  der  Marginalplatten = 44.” 
This  species  is  tolerably  common  in  certain  parts  of  our 
coast,  and  is  a well  defined  species  somewhat  resembling  the 
Astr.  bispinosus  of  the  Mediterranean  and  the  Astr.  pleiaccintlim 
Bedford  from  Singapore.  The  colour  of  the  abactinal  side  is 
a murky  reddish  brown  with  a few  irregular  cross  patches  of  a 
darker  line  on  each  arm.  In  many  specimens  there  is  a mesial 
dark  coloured  band  on  the  dorsal  surface  of  each  arm  radiating 
from  the  centre  of  the  disk,  which  is  of  the  same  dark  colour. 
The  specimens  I have  examined  so  far  all  belong  to  D5derlein’s 
typical  form.  The  most  prominent  characteristic  of  this  species 
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is  the  presence  of  a small  spine  on  the  superomarginals  ; but,  as 
will  be  shown  later  on,  this  is  subject  to  considerable  variation, 
and  these  spines  may  even  be  entirely  absent  in  some  specimens. 

Radial  ratio. — The  radial  ratio  has  a larger  range  of  varia- 
tion than  might  be  inferred  from  the  previous  descriptions.  We 
again  see  that,  as  a general  rule,  it  is  less  for  specimens  with 
smaller  radii.  The  measurements  are  tabulated  below. 


Specim. 

r 

mm. 

K 

mm. 

K:r 

MS 

Locality 

1 

7.5 

23 

3 

.... 

Enoura. 

2 

7.5 

30.5 

4 

25 

Misaki. 

3 

8.5 

38.5 

4.5 

27 

11 

4 

8.5 

40 

4.7 

27 

11 

5 

9 

39 

4.3 

11 

6 

9.5 

38.5 

4 

26 

„ 

7 

9.5 

40 

4.2 

29 

11 

8 

9.5 

41 

4.3 

11 

9 

9.5 

41.5 

4.4 

11 

10 

9.5 

41.5 

4.3 

11 

11 

9.5 

44 

4.6 

31 

11 

12 

10 

39 

3.9 

” 

13 

10 

43 

4.3 

a 

14 

10 

51 

5 

>i 

15 

10.5 

41 

3.9 

ft 

16 

10.5 

42 

4 

tt 

17 

10.5 

44 

4.2 

tt 

18 

10.5 

44.5 

4.2 

tt 

19 

10.5 

45.5 

4.2 

a 

20 

11 

44 

4 

a 

21 

11 

44 

4 

28 

tt 

22 

11 

47.5 

4.3 

30 

tt 
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Specim. 

r 

mm. 

R 

mm. 

R:r 

US 

Locality 

23 

11 

49.5 

4.5 

32 

Misaki. 

24 

11 

51 

4.6 

32 

33 

25 

11 

51 

4.6 

34 

33 

26 

12.5 

50 

4 

30 

33 

Superomarginctls.  — The  number  of  superomarginals  where 
counted  is  shown  in  the  foregoing  table. 

Each  superomarginal  is  armed  with  a small  conical  spine 
situated  on  its  outer  border,  and  directed  obliquely  outwards  and 
distally  (Pl.  IV,  fig.  62,  67).  The  spines  on  the  first  two  plates 
at  the  interbrachial  angle  are  usually  situated  a little  more  in- 
ternally than  the  rest,  and  are  sometimes  foand  even  close  to  the 
inner  border ; they  may  also  be  perceptibly  larger  than  the  others. 
The  spines  are  usually  absent  from  a few  plates  at  the  extreme 
end  of  the  arms,  and  in  one  or  two  specimens  that  have  come 
under  my  observation  the  superomarginals  were  entirely  unarmed. 
In  such  cases  we  have  to  depend  entirely  on  the  combination  of 
other  characters  for  identification.  An  interradial  plate  may  or 
may  not  be  present.  The  first  superomarginals,  as  also  the 
second  and  third,  may  also  be  destitute  of  spines  in  some  speci- 
mens, showing  the  unsafeness  of  depending  for  determination  on 
a single  character,  however  striking  it  may  usually  be.  In  a 
small  specimen  from  Enoura,  No.  1 of  the  foregoing  table,  the 
unarmed  condition  went  so  far  as  to  extend  to  the  first  3-11 
superomarginals  on  either  side  of  the  interradial  line. 

The  general  covering  of  the  superomarginals  is  granular  (PI. 
IV,  fig.  67).  The  granules  are  short  cylindrical  and  rather  well- 
spaced on  the  abactinal  surface,  but  on  the  outer  side  they  are 
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more  conical  and  more  separated  from  one  another.  The  surfaces 
of  the  fasciolar  grooves  are  covered  with  capillary  spinelets. 

The  superomarginals  themselves  have  a more  decidedly  angular 
external  edge  than  in  Astr.  scoparius  and  many  other  species,  and 
the  spines  are  arranged  along  this  edge,  forming  a conspicuous 
row.  At  the  inter  brachial  angles  the  superomarginals  are  twice 
as  high  as  broad,  but  at  the  middle  of  the  arms  the  height  and 
breadth  are  very  nearly  equal. 

Infer omarginals. — The  general  armature  of  the  inferomarginals 
is  fine  and  consists  of  short,  flattened,  conical  spinelets,  from 
which  a series  of  4-6  large  spines  and  one  or  two  others  stand 
out  conspicuous  (PI.  IV,  fig.  66).  The  most  external,  or  marginal 
spine  is  conspicuously  larger  than  the  others  of  the  series,  and  is 
followed  by  one  spine  or  by  two  forming  a pair.  The  series  of 
conspicuous  spines  lies  close  to  the  distal  edge  of  the  infero- 
marginals. 

Adambulacrals. — There  are  about  six  adambulacrals  to  four  of 
the  inferomarginals  in  the  greater  part  of  the  arms.  There  are 
three  spines  on  the  furrow  border  of  each  plate,  then  two  and 
finally  one  usually.  This  may  be  shown  by  the  formula  3:2:1, 
and  may  be  regarded  as  the  typical  case ; but  the  following 
variations  occur  very  frequently,  viz.,  3 : 2 : 2,  3 : 2 : 3.  Of  the 
first  three  the  middle  one  is  the  longest  and  the  adcentral  one  is 
mostly  slightly  longer  than  the  distal ; of  the  next  two,  which 
are  slightly  flattened  and  of  nearly  uniform  thickness  along  their 
length,  the  distal  one  is  thicker  than  the  other  and  frequently 
also  longer ; the  remaining  spines  are  irregular  both  in  size  and 
form  (PI.  IY,  Fig.  66). 

Mouth-plates . — The  mouth-plates  are  rather  long  and  narrow, 
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and  there  is  a principal  and  a secondary  crest  on  each,  the  latter 
being  nearly  half  as  long  as  the  former  (PI.  IV,  fig.  64).  On  the 
principal  crest  there  is  an  irregular  row  of  12-15  spines,  of  which 
the  one  at  the  mouth  end  is  conspicuously  larger  than  the  others, 
and  the  distal  ones  are  mostly  larger  than  the  middle  ones.  There 
are  moreover  some  half  a dozen  spines  of  moderate  size  on  the 
ad  central  part  of  each  plate  between  the  principal  and  the  second- 
ary crest,  and  an  irregular  row  of  very  small  spines  on  the  outer 
surface  of  the  distal  half  of  the  plate.  The  secondary  crest  bears 
some  six  or  seven  spines,  the  most  proximal  of  which  is  larger 
than  the  others  and  lies  close  on  the  outside  of  the  large  oral 
spine  of  the  principal  crest  (PI.  IV,  fig.  65). 

Ventrolaterals. — The  ventrolaterals  appear  to  be  constant  in 
number  in  this  species,  there  being  two  on  either  side  of  the  inter- 
radial  line.  They  are  small,  and  bear  each  some  ten  or  a dozen 
spines.  When  denuded  of  the  spines  they  usually  show  a hollow 
portion  at  the  centre  (PI.  IV,  fig.  64). 

Paxillce. — The  paxillae  are  fine,  and  there  is  in  the  disk  a 
central  area  of  very  small  and  thickly  set  paxillae,  which  is  very 
conspicuous  in  some  specimens  (PI.  IV,  fig.  62).  Of  the  coronal 
spinelets  the  centrals  and  peripherals  are  distinct,  the  former  being 
thicker  and  shorter  than  the  latter  (PI.  IV,  fig.  68).  In  one  of 
the  largest  paxillae,  which  are  found  about  the  middle  of  the  base 
of  the  arms,  there  may  be  some  15  or  16  peripherals  and  some 
8-10  centrals.  The  paxillar  area  at  the  middle  of  the  arm  is 
nearly  two  and  a half  times  as  broad  as  the  superomarginals  of 
one  side. 

Madreporite. — The  madreporite  is  very  small  and  is  almost 
entirely  hidden  by  the  crowns  of  the  surrounding  paxillae.  It  lies 
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close  to  the  margin  of  the  disk  and  is  almost  hemispherical  in 
shape.  The  grooves  are  not  very  complicated,  and  in  some  parts 
there  may  be  seen  a tendency  to  assume  a honey-combed  struc- 
ture (PI.  IY,  fig.  69). 

Terminal  plate, — The  terminal  plate  is  comparatively  large  and 
deeply  bilobed  on  the  dorsal  surface. 

Locality . — This  species  is  not  rare  in  depths  of  39-80  m.  and 
Dodeblein  obtained  his  new  variety  from  a depth  of  100  m.  My 
specimens  are  from  Misaki,  Enoura  (Suruga)  and  Shimabara  (Hizen). 
Specimens  in  S.C.,  I.M. 

Astropecten  latespinosns  Meissner. 

(PI.  in,  fig.  52-61.) 

The  original  description  of  Meissner  is  as  follows  [’92,  p.  188] : 

“ Astropecten  latespinosus  n.  sp. 

“Exempl. — Mitsuga  Hama  (Japan,  Inland  Sea),  18,  VI.  84. 

“ [Taf.  Xn,  Pig.  A— C.] 

“ Es  liegen  3 Exemplare  vor,  die  Maasse  derselben  sind  : 

a)  It =35  ; r=13  ; Breite  d.  Armes  a.  d.  Basis =16  ; langst.  Stachel= 

3.5  mm., 

b)  It =36;  r=13.5;  Breite  d.  Armes  a.  d.  Basis  = 17 ; langst. 
Stacliel= 3.8  mm., 

c)  B=21.5  ; r=9;  Breite  d.  Armes  a.  d.  Basis =11 ; langst.  Stachel 

= 3 mm. 

“ Bei  den  beiden  grosseren  Sternen  ist  also  It  = 2.  7 r,  bei  dem  kleineren 
dagegen  It =2.4  r. — Die  Art  gehort  zu  denjenigen  Astropecten,  deren  obere 
Marginalplatten  granulirt  sind  und  keinerlei  Armatur  tragen  (Pig.  A).  Die 
nnteren  Bandplatten  sind  mit  feinen,  fast  harchenartigen  Stachelchen  bekleidet, 
aus  denen  je  2 oder  3 grossere  hervorragen,  am  Bande  tragen  sie  je  einen 
ca.  1 mm.  breiten,  jiachen,  am  Bande  meist  gezdhnten  Stachel  (Pig.  A),  nur 
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die  Eckplatten  der  Arme  liaben  einen  kiirzeren  zugespitzten  Stachel  (Fig.  B). 
Der  grosse,  zusammengedriickte  Stachel  ist  an  seiner  Basis  von  einem 
Kranze  kleiner  Stachelchen  nmgeben,  aus  dem  an  der  einen  Seite  des  grossen 
Stachels  ein  etwas  grosserer  auffallt.  Die  Armatur  der  Adambulacralplatten 
(Fig.  C)  besteht  aus  folgenden  Theilen  : Den  Fiisschen  liegen  drei  diinne, 

lange,  handformig  verbundene  Stachelchen  an,  zu  welchen  noch  ein  vierter 
gleichartiger  gehort,  der  jedoch  meist  seitwarts  von  jenen  isolirt  auf  der 
Platte  steht.  In  der  Mitte  der  Adambulacralplatte  erhebt  sich  ein  kurzer, 
aber  breiter,  oben  dolchartig  zugespitzter  Stachel  und  hinter  diesem  stehen 
noch  auf  der  den  Bauch-Bandplatten  zugewandten  Seite  2 Paare  diinnerer, 
keulenformiger  Stachelchen. — Die  Zahl  der  Marginalplatten  des  Biickens  ist 
24  (bei  dem  kleinsten)  bis  30  (bei  dem  grossten).  Diese  Species  ist  nahe 
verwandt  mit  A.  regalis  Gray,  doch  trennt  sie  davon  nicht  nur  die  Form 
der  Rand-Stacheln,  sondern  auch  die  Yertheilung  dieser.  Bei  regalis  stehen 
2 Stacheln  auf  jeder  unteren  Marginalplatte,  bei  latespinosus  nur  einer. — 
Die  Farbe  der  Exemplare  ist  hellgelb. — (No.  3337.)” 

Doderlein  redescribes  it  as  follows  [ :02,  p.  330]  : 

“ Astropecten  latespinosus  Meissner  1892. 

“ Die  Arme  sind  sehr  kurz,  spitz  und  breit,  gleichmassig  verjiingt. 
B : r=2.5  — 3. 

<£  Dorsomarginalplatten  nicht  besonders  breit,  ohne  Stacheln.  Ventro- 
marginalplatten  viel  breiter,  ragen  weit  iiber  die  Dorsomarginalplatten  vor  und 
bilden  den  Band ; zwischen  den  kleinen  Schiippchen  einige  verlangerte,  spitze 
Stachelchen ; am  Bande  ein  sehr  breiter,  kurzer,  ziemlich  abgestutzter  Stachel. 

“ Adambulacralplatten  mit  drei  inneren  Furchenstacheln,  2 mittleren, 
von  denen  der  adorale  sehr  klein,  der  aborale  sehr  gross  ist,  und  3-4  ausseren 
kleinen  Stachelchen. 

“ Jederseits  etwa  2 kleine  Yentrolateralplatten. 

“ Bei  dem  kleinsten  und  grossten  der  vorliegenden  Exemplare  betragt 
B = 27  u.  58  mm,  r=10.5  u.  19  mm,  die  Armbreite=13  u.  30  mm,  die 
Zahl  der  Randplatten=29  u.  42. 

££  Die  trockenen  Exemplare  sind  einfarbig,  ledergelb.  Eine  kleine 
Anzahl  von  Exemplaren  erhielt  ich  in  der  Tokiobai  und  der  Sagamibai.” 
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This  is  a very  well  defined  species  with  prominent  charac- 
teristics, and  in  certain  localities  nearly  as  common  as  Astrop. 
scoparius.  Some  of  the  characters  are  fairly  variable,  and  this  fact 
should  be  borne  in  mind  in  the  determination  of  the  species.  The 
body  is  very  flat,  and  is  of  a greyish  brown  colour  on  the  upper  side. 

Radial  ratio. — So  far  as  I have  observed,  the  radial  ratio  does 
not  appear  to  be  so  variable  as  in  some  other  species,  as  may  be 
seen  from  the  following  table.  It  may  also  be  remarked  that  this 
ratio  is  more  constant  in  relation  to  the  size  of  the  specimens. 


Specim. 

r 

ram. 

R 

mm. 

B:r 

MS 

Locality 

1 

3 

6.5 

2.2 

Fushiki  (Japan 
Sea). 

2 

3.4 

6.5 

1.9 

jj 

3 

3.5 

7 

2 

a 

4 

3.5 

8.5 

2.4 

jj 

5 

4 

9 

2.3 

a 

6 

4 

9.5 

2.4 

15 

a 

7 

4 

9.5 

2.4 

a 

8 

4 

10 

2.5 

a 

9 

4 

10 

2.5 

a 

10 

4.5 

9.7 

2.2 

a 

11 

4.5 

11 

2.4 

a 

12 

4.5 

11.5 

2.6 

tt 

13 

4.8 

11 

2.5 

a 

14 

5 

11 

2.5 

it 

15 

5 

11 

2.2 

a 

16 

5 

11.4 

2.3 

tt 

17 

5 

11.5 

2.3 

tt 

18 

5 

11.6 

2.3 

17 

tt 

19 

5 

12 

2.4 

— 

tt 
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Specim. 

r 

mm. 

R 

mm. 

R:r 

MS 

Locality 

20 

5 

13 

2.6 

Fushiki  (Japan 

21 

Sea). 

5.5 

12 

2.2 

.... 

>> 

22 

5.5 

14 

2.5 

18 

)) 

23 

6 

13 

2.1 

)t 

24 

11 

28 

2.5 

— 

Kachiyama  (Tokyo 
Bay). 

25 

11 

29 

2.6 

30 

Nabuto  (Awa). 

26 

12 

36 

3 

34 

ft 

27 

12 

30 

2.5 

Hojo. 

28 

12 

30 

2.5 

a 

29 

12.5 

30 

2.4 

Kachiyama. 

30 

12.5 

31.5 

2.4 

Misaki. 

31 

13 

30 

2.3 

Hojo. 

32 

13 

32 

2.5 

33 

13.5 

36 

2.7 

31 

Nabuto. 

34 

14 

35 

2.5 

Kachiyama. 

35 

14 

35.5 

2.5 

if 

36 

14.5 

34.5 

2.4 

Misaki. 

37 

15 

37.5 

2.5 

Kachiyama. 

38 

15 

45 

3 

Misaki. 

39 

15.5 

38 

2.5 

31 

Nabuto. 

40 

16 

40 

2.5 

— 

Kachiyama. 

Superomarginals. — The  number  of  superomarginals  is  shown 
in  the  foregoing  table.  They  are  very  flat  and  well  rounded,  so  that 
the  external  edge  is  wholly  inconspicuous,  except  in  those  speci- 
mens in  which  there  is  a series  of  short  rounded  spines  along  it. 
In  by  far  the  larger  number  of  the  specimens  which  have  come 
under  my  observation,  the  superomarginals  are  covered  with 
rounded  granules,  which  are  larger  near  the  inner  edge  of  the 
plate  and  gradually  diminish  in  size  outwards  (PI.  Ill,  fig.  59). 
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Around  the  edges  of  the  plate  there  are  one  or  two  rows  of  short 
cylindrical  granules  of  very  small  size.  In  a few  specimens,  one 
of  the  granules  of  the  central  area  near  the  external  edge  of  the 
plate  is  larger  and  very  prominent,  so  as  to  bring  about  a 
row  of  small  rounded  spines  along  the  external  edge  of  the 
superomarginals.  This  series  may  or  may  not  be  continuous 
through  the  interbrachial  arcs.  At  the  middle  of  the  arms  the 
superomarginals  are  nearly  as  high  as  long,  and  twice  as  wide 
as  long.  The  fasciolar  grooves  are  covered  with  capillary  spinelets. 

Infer omarginals. — The  inferomarginals  are  very  wide  and  the 
most  prominent  feature  is  that  each  plate  bears  at  its  external  edge 
a single,  stout,  flattened  spines,  nearly  as  wide  as  the  plate  is  long, 
and  with  a constricted  base  and  flattened  serrated  edge  (PI.  Ill, 
fig.  52,  53,  58,  59).  The  interbrachial  pair  of  inferomarginals  bear 
very  small  flattened  spines  with  pointed  edges,  and  the  next  pair 
usually  bear  spines  intermediate  in  form  between  those  of  the 
first  pair  and  the  remaining  plates.  The  inferomarginals  project 
laterally  much  more  than  the  superomarginals,  and  the  margins 
of  the  body  are  entirely  formed  by  them.  The  abactinal  surface 
of  the  inferomarginals  is  closely  covered  with  very  fine,  spiniform 
granulations,  and  there  is  a row  of  more  conspicuous  spines  next 
the  lateral  spine.  On  the  actinal  side,  the  inferomarginals  are 
covered  with  small  flattened,  erect  scales,  which  stand  well  apart 
from  one  another  (PI.  Ill,  fig.  58).  There  is  also  an  irregular 
transverse  series  of  2-4  slender  spines,  besides  a closely  set 
group  of  larger  and  more  conspicuous  spines  at  the  base  of  the 
lateral  spine,  of  which  the  two  or  three  immediately  next  the 
latter  are  conspicuously  larger.  The  transverse  grooves  between 
the  inferomarginals  are  naked. 
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Adambnlacrals. — There  are  about  5 adambulacrals  to  every  4 
of  the  inferomarginals  in  the  greater  part  of  the  arms.  The 
ambulacral  groove  is  rather  shallow  and  well  open.  Of  the  ad- 
ambulacral  spines,  three  stand  at  the  furrow  edge,  the  middle 
one  being  the  longest  and  all  three  fairly  long  and  slender  (PI. 
Ill,  fig.  56).  Next  come  a pair,  of  which  the  abcentral  one  is 
very  much  larger  than  the  other,  and  more  or  less  inflated  at  the 
base,  so  that  the  general  form  is  somewhat  triangular.  Then 
follow  a variable  number  (3-7)  of  small  but  rather  thick  spines, 
of  which  one  may  be  larger  than  the  others. 

Mouth-plates . — In  denuded  specimens  the  mouth-plates  are 
very  prominent,  and  the  secondary  ridge  is  barely  noticeable.  On 
the  principal  ridge  at  least  two  more  or  less  irregular  rows  of 
tubercles  are  present  (PI.  Ill,  fig.  56).  In  very  small  specimens 
of  12  mm.  K the  principal  ridge  bears  two  rows  of  spines,  six  or 
seven  large  ones  on  the  crest,  and  five  or  six  on  the  outer  side ; 
the  one  at  the  mouth  end  being  conspicuously  larger  than  the 
others.  The  secondary  ridge  bears  at  this  stage  one,  two  or  three 
spines.  In  larger  examples  the  general  arrangement  of  the  spines 
remains  the  same,  but  the  two  rows  on  the  main  ridge  become 
more  or  less  duplicated  and  irregular,  and  the  spines  are  more 
numerous,  there  being  some  twenty  larger  spines  and  some  sixteen 
smaller  ones.  On  the  secondary  ridge  there  are  now  6-8  spines, 
but  they  always  lie  in  a single  row.  The  spines  of  the  secondary 
ridge  and  the  terminal  ones  of  the  main  crest  form  a row  along 
the  ambulacral  furrow. 

Ventrolaterals. — The  ventrolaterals  are  small,  and  there  are 
usually  2 or  3 on  either  side  of  the  interradial  line  (PI.  Ill,  fig. 
56).  I 
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Paxillce. — The  paxillse  are  small  and  closely  set,  and  the 
coronal  spinelets  are  also  finer  than  in  most  other  species  of  the 
genus  here  described,  so  that  the  aboral  surface  looks  more 
smooth.  The  largest  paxillse  are,  as  usual,  found  at  about  the 
middle  of  the  base  of  the  arms,  and  there  is  usually  a conspicuous- 
ly large  one  on  the  inner  side  of  the  madreporite.  The  distinc- 
tion between  the  peripherals  and  the  centrals  of  the  coronal 
spinelets  is  less  sharp  than  in  most  other  species,  the  centrals 
being  only  shorter  and  more  rounded  (PI.  Ill,  fig.  60).  It 
also  happens  very  commonly  that  one  or  more  of  the  centrals 
are  conspicuously  larger  than  others  and  almost  spherical,  and 
in  such  cases  it  looks  as  if  there  were  one  or  more  large 
centrals  and  numerous  peripherals ; but  such  a description 
would  be  totally  incorrect.  It  also  happens  in  some  specimens 
that  the  single  granule  near  or  at  the  centre  of  the  crown 
is  not  only  conspicuously  larger,  but  is  produced  into  a spine. 
This  I have  found  to  be  the  case  near  the  apex  of  the 
arms  in  a few  of  my  larger  examples ; but  the  same  condi- 
tion is  especially  striking  in  several  of  the  smaller  examples  from 
the  Japan  Sea,  in  which  there  is  a row  of  such  spines  along  the 
mesial  line  of  the  arms  through  nearly  their  whole  length  (PI. 
Ill,  fig.  54).  This  feature  was,  at  first  glance,  so  conspicuous 
that  I provisionally  made  a new  species ; but  further  studies  have 
left  no  doubt  that  it  is  either  a local  or  individual  variation.  In 
one  of  the  larger  paxillee  there  are  some  thirty  coronal  spinelets. 
The  area  of  small  paxillsG  at  the  centre  of  the  disk  is  large  and 
conspicuous. 

Madreporite . — The  madreporite  is  large  and  well  exposed,  and 
is  close  to  the  margin.  It  is  usually  of  a rounded  kidney 
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shape,  the  indentation  being  turned  towards  the  centre  of  the 
disk. 

Terminal  plate. — The  terminal  plate  is  tolerably  large  and  bilobed. 

Locality. — This  species  occurs  on  the  same  sand  flats  with 
Astrop.  scoparius  and  is  in  some  localities  nearly  as  common  as  the 
latter.  I have  specimens  from  the  following  localities : Hojo 

(Awa),  Zushi  (Sagami),  Nabuto  (Awa),  Kachiyama  (Awa),  Misaki, 
Fushiki  (Japan  Sea). 

Specimens  in  S.C.,  H.N.S.,  I.M.,  I.H.S. 

Astropecten  formosus  Sladen. 

This  species  is  not  represented  in  any  of  the  collections  mentioned  at 
the  beginning  of  this  paper.  The  following  is  its  original  description  by 
Sladen  [79,  p.  424]  : 

“ Astropecten  formosus,  sp.  nov.  PL  VTTT.  figs.  1,  2,  3,  4. 

“ Coll.  St.  John  : Korea,  36  and  54  fathoms  (young) ; W.  Coast  of 
Nippon,  60  fathoms. 

“ Disk  large,  rays  short,  arm-angles  widely  rounded  ; the  greater  and 
lesser  radii  of  the  largest  specimen  measure  respectively  14.5  millims.  and 
5.2  millims.,  or  in  the  proportion  of  2f : 1 approximately.  The  foot- 
papillae,  which  are  all  cylindrical  and  taper  towards  the  tip,  form  two  series : 
the  inner  one,  which  spreads  out  into  a comb  overhanging  the  ambulacral 
furrow,  is  composed  of  three  papillae,  the  middle  one  being  longer  than  the 
others ; the  outer  series,  which  radiates  towards  the  ventral  plates,  consists 
in  the  middle  of  the  arm  of  three  papillae,  whilst  along  the  inner  fourth 
of  the  furrow  there  are  four  or  five,  these  being  arranged  two  and  two,  or 
two  and  three  together,  one  pair  opposed  to  the  inner  series,  the  others 
placed  more  external  and  nearer  together.  On  the  innermost  plates  of  the 
ray  this  external  series  of  foot-papillae  is  further  augmented  by  two  or  three 
additional  spinelets,  and  which  form  an  almost  imperceptible  transition  into 
the  scuticles  of  the  ventral  plates.  The  ventral  marginal  plates  bear  three 
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spines — the  uppermost,  or  that  nearest  the  margin,  being  the  smallest ; the 
second  is  large,  compressed  and  acuminate,  twice  the  size  of  the  marginal 
spine,  and  is  succeeded  by  another  almost  as  large.  The  spines  are  arranged 
obliquely  across  the  plate,  except  in  the  arm-angle,  where  they  form  a 
straight  series  along  with  two  or  three  additional  spinelets  which  lie  between 
them  and  the  furrow.  The  main  spines  of  these  inmost  plates  of  the  arm- 
angle  are  also  somewhat  smaller  than  their  successors.  The  rest  of  the 
ventral  plate  is  covered  with  numerous  small  compressed  and  finely  acumi- 
nate scuticles,  standing  erect  and  fairly  well  spaced,  which  present  quite  a 
different  appearance  to  the  flat,  closely-packed,  ispatulate  scales  which  so 
frequently  clothe  the  under  surface  of  Astropeden.  The  furrows  between  the 
plates  are  wide,  having  the  margins  set  with  fine  setaeform  spinules,  very 
different  from  the  armature  of  the  plate  just  described.  The  upper  marginal 
plates,  which  are  broader  than  long,  number  about  sixteen  on  each  side, 
exclusive  of  the  tip.  They  are  closely  papillate ; and  the  spine-like  papillae 
are  cylindrical,  with  radiate  tips  more  or  less  expanded  and  quite  clavate. 
There  are  about  five  rows  of  these  spinelets  upon  a plate,  exclusive  of  the 
marginal  setaeform  series,  the  middle  ranges  being  larger  than  the  rest ; whilst 
the  setaeform  spinelets  which  fringe  the  furrows  are  much  longer  and  more 
delicate,  and  present  in  a more  marked  degree  the  clavate  character  of  the  tip. 

“ The  paxillary  area  is,  at  the  middle  of  the  ray,  a little  broader  than 
the  marginal  plate  (though  not  twice  as  broad) ; and  the  paxillae  are  large 
and  very  distinctly  stellate,  5-6-radial,  with  a ray  springing  from  the  centre 
as  well,  though  sometimes  this  is  wanting.  The  madreporiform  body  is 
situated  close  to  the  marginal  plates. 

“ Two  very  young  Astropedens , measuring  respectively  10.5  millims.  and 
8 millims.  in  their  greatest  diameters,  seem  to  belong  to  this  species.  The 
relative  characters  of  the  disk  and  rays,  the  arrangement  of  the  foot-papillae, 
the  armature  of  the  ventro-marginal  plates,  and  the  paxillae  of  the  dorsal 
surface  present  only  such  differences  as  might  be  expected  in  the  premature 
conditions  of  the  Astropeden  above  described.  The  inner  row  of  foot-papillae 
consists  of  three  spinules  as  in  the  adult  form ; but  in  the  outer  series  there 
are  only  two  on  the  outer  portion  of  the  furrow,  and  three  on  the 
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inner ; their  arrangement,  however,  being  such  as  to  leave  little  doubt,  when 
comparison  is  made  with  the  different  portions  of  the  furrow  in  the  largest 
specimen,  that  they  belong  to  one  and  the  same  species.  On  the  marginal 
plates  of  the  smaller  specimen  there  is  only  one  spine;  but  on  the  larger 
there  seems  indications  here  and  there  of  the  future  development,  out  of  the 
plate  armature,  of  the  larger  companion  spines.  The  paxillae  are  large  and 
much  simpler  than  in  the  adult,  having  fewer  radii. 

“ Although  these  juveniles  were  dredged  on  different  occasions — one 
being  taken  off  the  Korea  at  the  depth  of  54  fathoms,  and  the  other  off  W. 
coast  of  Niphon,  60  fathoms — they  both  agree  in  the  singular  circumstance 
of  having  gorged  a small  bivalve  ! and  in  each  case  apparently  of  the  same 
species.  In  the  larger  of  the  two  young  starfish  the  distention  of  the  test 
and  the  position  of  the  shell  lead  to  the  supposition  that  the  diminutive 
gourmand  had  fallen  a martyr  to  the  indulgence  of  its  appetite ! 

“ This  Astropeden  bears  some  resemblance  to  certain  examples  of  the 
northern  form  known  as  Astr.  Mulleri,  M.  & T.;  regarding  that,  however, 
as  an  extreme  variation  of  A.  irregularis , the  differences  presented  by  the 
Asteroids  at  present  under  consideration  are  such  as  to  justify  the  opinion 
that  they  should  be  classed  (provisionally  at  any  rate)  as  distinct  from  that 
species.  It  would  not,  however,  be  surprising  to  find,  from  the  examination 
of  a larger  supply  of  material  from  this  and  other  localities  than  is  at  present 
available,  that  the  above  specific  determination  would  require  to  be  included 
within  the  extended  diagnosis  of  the  type  of  A.  irregularis,  although  the 
distribution  as  at  present  known  of  the  varietal  forms  of  that  species  (e.g. 
A.  Mulleri,  A.  echinulatus , etc.)  would  hardly  lead  to  such  a supposition.” 


JPerscph (master  asper,  n.  sp. 

(PL  I,  figs.  8-13.) 

This  is  a large  species  presenting  characters  intermediate 
between  P.  misakiensis  and  P.  triacanthus.  Viewed  from  the 
actinal  side  it  looks  much  like  P.  misakiensis , especially  in  the 
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armature  of  the  inferior  marginals,  but  on  the  abactinal  side  it 
is  more  like  P.  triacanthus  in  the  spiny  character  of  the  supero- 
marginal  armature,  although  the  paxillae  are  more  like  those  of 
P.  misakiensis.  The  large  spines  are,  however,  much  stouter  than 
those  of  the  latter  species,  and  they  are  also  not  or  hardly 
flattened.  I have  only  dried  specimens,  and  judging  from  their 
appearances,  there  must  have  been  a great  deal  of  slimy  matter 
on  the  surface  of  the  body  when  fresh.  The  smaller  spines,  but 
especially  those  of  the  adambulacral  plates,  are  agglutinated 
together  by  a gelatinous  substance,  which  forms  in  the  dried 
specimens  a distinct  web -like  membrane  between  the  spines  of 
the  adjacent  adambulacrals.  The  specimens  measured  as  follows  : 
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Superomarginals. — The  superomarginals  bear  a transverse 
series  of  three  or  four,  or  rarely  five  large  spines  (PI.  I,  fig  9). 
When  there  are  only  three,  either  the  outermost  two  are  con- 
spicuously large,  or  the  outermost  one  only  is  so  and  the  other 
two  much  smaller.  When  there  are  four  or  five,  the  outermost 
two  are  conspicuously  large  and  the  rest  much  smaller.  These 
spines  are  stout,  pointed  and  conical,  and  the  largest  one  may 
be  as  long  as  9 mm.  The  two  superomarginals  on  either  side  of 
the  interradial  line  usually  carry  only  one  spine  near  the  abactinal 
end  forming  the  same  series  with  the  innermost  spine  of  the 
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other  superomarginals.  The  entire  external  surface  of  the  super- 
marginal plates  is  thickly  covered  with  very  slender,  almost  sub- 
capillary, pointed,  conical  spinelets,  which  are  coarser  around  the 
base  of  the  conspicuous  spines.  The  transverse  grooves  between 
the  successive  superomarginals  are  absent.  The  plates  in  the 
interbrachial  angles  are  very  high,  facing  towards  the  outside  and 
presenting  a small  surface  on  the  abactinal  side ; but  as  they 
proceed  further  into  the  arms,  the  plates  become  more  and  more 
horizontal  and  nearly  the  whole  of  their  surface  is  turned 
towards  the  abactinal  side.  At  about  the  middle  of  the  arms 
the  plate  is  nearly  one-half  wider  than  long.  Except  in  the 
interbrachial  angles  where  the  superior  and  inferior  marginals 
stand  flush,  the  lateral  margin  of  the  arms  is  formed  by  the 
inferior  series. 

Infer omarginals. — The  most  striking  feature  of  the  infero- 
marginals  is  an  obliquely  transverse  series  of  large,  very  slightly 
flattened  spines,  mostly  four  or  five  but  occasionally  six  in 
number.  Aside  from  occasional  irregularities,  the  innermost  three 
spines  usually  form  a strictly  transverse  series  near  the  abcentral 
margin  of  the  plate,  and  the  rest  an  oblique  series  running  towards 
the  outside  and  centre.  The  two  portions  sometimes  make  an 
angle,  but  usually  they  are  continuous  and  pass  gradually  the  one 
into  the  other.  The  spines  generally  increase  in  length  outwards, 
but  the  most  external  one  may  be  shorter  than  the  next.  The 
longest  spine  may  measure  as  much  as  9 mm.  or  a little  more. 
The  surface  of  each  inferomarginal  plate  may  be  distinguished 
into  two  sections  which  are  covered  with  different  spines.  The 
abcentral  two-thirds  or  a little  more  of  the  surface,  to  which  the 
series  of  conspicuous  spines  belongs,  is  covered  with  well -spaced, 
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somewhat  flattened,  straight  or  slightly  curved,  conical  spines. 
The  adcentral  one-third  or  a little  less  is  covered  with  subcapillary 
spinelets,  which  are  more  closely  set  towards  the  centre.  It  must, 
however,  be  remarked  that  the  transition  between  the  two  sections 
is  gradual,  and  on  the  two  plates  on  either  side  of  the  interradial 
line,  the  subcapillary  spinelets  are  found  near  both  the  proximal 
and  the  distal  margin.  In  all  my  specimens  the  conspicuously 
large  spines  are  all  directed  obliquely  outwards  and  towards  the 
tip  of  the  arms.  There  are  no  transverse  grooves  between  the 
plates.  The  inferomarginal  plates  are  strictly  contingent  with  the 
superomarginals  throughout  the  length  of  the  arms. 

Adambulacrals. — Except  a few  plates  next  the  mouth,  each 
adambulacral  plate  presents  a sharply  pointed  wedge-shaped  edge 
towards  the  furrow,  and  along  this  edge  is  a series  of  six  or 
seven  subequal  spines,  one  of  which  invariably  occupies  the  apex 
of  the  wedge  and  is  lightly  curved  and  flattened  (PI.  II,  fig.  11). 
On  the  actinal  surface  of  the  plate  are  6-11  spines,  a few  of 
which  are  conspicuously  larger  than  those  of  the  furrow  series. 
Of  the  spines  of  the  actinal  surface  three  or  four  always  lie  in 
the  angle  formed  by  the  furrow  series,  and  are,  in  the  dried 
specimens,  agglutinated  together  and  with  the  farrow  spines  by 
a gelatinous  substance.  This  circumstance  makes  the  detection 
of  the  furrow  series  from  the  actinal  side  somewhat  difficult,  but 
a view  from  the  furrow  at  once  brings  them  out  in  relief.  The 
first  adambulacral  plate  is  short  and  wide,  and  carries  two 
somewhat  irregular,  parallel  series  of  spines  which  become  smaller 
towards  the  furrow ; the  second  is  intermediate  in  character 
between  the  first  and  the  third  which  usually  presents  the  peculiari- 
ties described  above. 
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Mouth-plates. — The  mouth-plates  are  comparatively  long  and 
narrow,  being  about  13  mm.  in  a specimen  with  B= 205  mm.,  and 
enclose  between  them  a tolerably  large  space  coverved  over  with 
a membrane  (PI.  I,  fig.  10).  Each  plate  bears  some  32-40, 
irregularly  arranged  spines  of  various  sizes.  The  exposed  surface  of 
each  plate  is  a scalene  triangle,  of  which  the  longest  side  faces 
the  fellow  plate  and  the  shortest  side  the  mouth.  One  can 
make  out  a series  on  the  longest  side  of  the  triangle,  con- 
sisting of  some  dozen,  somewhat  large  spines,  of  which  the  one 
at  the  mouth  end  is  usually  larger  than  the  others  ; on  the  shortest 
side  there  are  usually  four  or  five  spines,  of  which  the  innermost 
one  is  common  to  this  and  the  first  series ; the  remaining  side  is 
subdivided  into  two  portions  by  a short  projection  at  a point 
corresponding  to  the  furrow  end  of  the  first  adambulacral  plate, 
and  on  this  side  there  are  some  twenty  spines,  most  of  which  are 
small,  and  of  which  the  one  at  the  mouth  end  is  common  to  this 
and  the  preceding  series.  The  remaining  spines,  which  are  of 
various  sizes,  are  mostly  borne  on  the  adoral  half  of  the  plate  in 
the  area  enclosed  by  the  three  series  mentioned  above. 

Ventrolaterals . — The  ventrolateral  area  is  very  distinct,  and 
there  is  a series  of  plates  extending  about  two -thirds  or  more  into 
the  arms.  In  the  area  limited  by  the  second  inferomarginals  on 
either  side,  there  are  some  twenty- five  plates,  which  are  mostly 
small  and  leave  soft  membranous  areas  between.  The  plates  pre- 
sent convex  surfaces  covered  with  pointed  conical  spines,  one  or 
two  of  which  in  each  plate  are  usually  larger  than  the  others. 
These  larger  spines  occasionally  tend  to  form  a series  with  the 
large  inferomarginal  spines,  especially  at  the  base  of  the  arms  ; 
but  they  are  very  much  smaller. 
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Paxillce . — In  the  largest  specimen  the  paxillae  are  well  spaced, 
but  in  the  other  two  specimens,  which  are  smaller,  they  are 
rather  closely  set.  In  all  cases,  however,  there  is  a circular  central 
area  in  the  disk,  where  the  paxillae  are  very  dense  and  just  a 
trifle  smaller  than  those  of  the  immediately  surrounding  parts 
(PL  I,  fig.  9,  12).  The  paxillae  also  gradually  decrease  in  size 
towards  the  tip  of  the  arms.  The  tabulum  is  rather  long  and 
cylindrical  and  is  provided  with  an  expanded  base  inbedded  in  the 
skin.  The  coronal  spinelets  are  rather  long,  slender  and  pointed, 
the  longest  ones  being  slightly  longer  than  the  tabulum ; their 
number  varies  according  to  the  size  of  the  paxillae.  In  one  of  the 
largest  I have  counted  as  many  as  fifteen,  but  in  a smaller  one 
near  the  tip  of  the  arms  there  are  only  some  ten  or  less.  There 
is  no  distinct  difference  in  shape  between  the  peripheral  and 
central  spinelets,  but  a few  around  the  centre  are  usually  larger 
than  the  others.  Moreover,  the  central  part  of  the  summit  of  the 
tabulum  is  more  elevated  than  the  peripheral  part,  so  that  the 
coronal  spinelets  of  a paxilla  usually  assume  the  form  of  the 
painter’s  brush.  In  the  largest  of  my  specimens  a good  deal  of 
the  naked  skin  is  visible  between  the  paxillae.  None  of  my 
specimens  is  in  a condition  to  show  the  papular  pores. 

Madreporite. — 'The  madreporite  is  tolerably  large,  low,  nearly 
circular,  and  covered  with  radiating  grooves  ; the  peripheral  part  is 
usually  more  or  less  overgrown  by  the  surrounding  paxillae,  but 
the  madreporite  itself  is  entirely  naked  ; its  inner  margin  is  nearly 
twice  as  far  removed  from  the  centre  of  the  disk  as  from  the 
superomarginals  (PI.  I,  fig.  13). 

Terminal  plate . — The  terminal  plate  is  comparatively  large  and 
elliptical,  the  major  axis  being  at  right  angles  to  the  length  of 
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the  arm.  The  plates  are  much  abraded  in  all  my  specimens, 
bnt  they  appear  to  be  covered  with  snbcapillary  spinelets  similar 
to  those  of  the  superomarginals. 

Locality . — My  specimens  are  from  the  vicinity  of  Misaki,  two 
from  Okinose  from  depths  of  480  m.  and  1120  m.,  the  other  from 
Yodomi  from  a depth  of  160  m. 

Three  dried  specimens  in  S.  C. 

Dr.  W.  K.  Fisher  thinks  that  this  species  possibly  belongs  to 
his  genus  Thrissacantliias , in  which  the  gonads  extend  some  way 
into  the  rays,  while  in  Perseplionaster  they  are  confined  to  the 
interradii.  The  dried  condition  of  my  specimens  does  not  enable 
me  to  decide  this  point. 

Perseplionaster  misakiensis9  n.  sp. 

(PI.  n,  figs.  23-83.) 

I have  two  specimens  of  this  species  in  alcohol.  Both  are  of 
good  size  and  look  externally  very  much  like  Astropecten ; but  the 
presence  of  the  anus  as  well  as  certain  features  in  the  armature 
of  the  body  make  it  necessary  to  refer  them  to  Perseplionaster? 
which  is  distinguished  from  Astropecten  chiefly  by  the  presence  of 


1)  I may  here  express  my  opinion  parenthetically  that  so  far  as  can  be  judged  from  the 
published  descriptions,  the  distinction  between  Plutonaster  and  Persephonaster  appears  to  be 
vague  and  uncertain.  The  former  genus  was  set  up  by  Sladen  [ ’84,  p.  81],  to  whose  work  one 
must  refer  hack  for  the  original  diagnosis  and  the  descriptions  of  typical  species.  The  genus 
Persephonaster  was  created  by  Wood-Mason  and  Alcock  [ ’91,  p.  430]  and  more  precisely  defined 
by  Adcock  [ ’93,  p.  81].  As  remarked  by  Ludwig  [ ’97,  p.  117]  in  connection  with  his  description 
of  Plutonaster  subinermis  of  the  Mediterranean,  the  presence  of  the  superambulacral  plates  is  a 
character  which  does  not  agree  with  Sladen’s  definition  of  the  genus ; but  that  aside  from  this  and 
a certain  peculiarity  in  connection  with  the  genital  organs,  the  Mediterranean  species  can  most 
naturally  be  brought  in  that  genus.  In  fact  Plutonaster  subinermis  and  Plut.  abyssicola  Ludwig 
[ :05,  p.  30]  appear  to  me  to  be  intermediate  forms  between  the  typical  species  of  the  two  genera 
in  question.  Ctenophoraster  hawaiiensis  Fisheb  [ :06,  p.  1015]  seems  to  be  nearly  allied  to 
Persephonaster  misakiensis  which  is  intermediate  in  character  between  the  former  and  the  typical 
Persephonaster  species. 
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the  anus  and  certain  differences  in  the  arrangement  of  the 
adambulacral  spines,  though  closely  similar  to  that  genus  in  other 
respects.  The  superambulacral  plates  are  very  well  developed,  and 
the  whole  external  characters  appear  to  me  amply  sufficient  for 
placing  this  species  in  the  genus  Persephonaster  as  defined  by 
Alcock. 

The  colour  of  the  alcoholic  specimens  is  light  straw  yellow  ; 
the  measurements  are  as  follows  : 
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The  characteristic  points  in  the  general  features  of  this  species 
are  the  generally  fragile  character  of  the  spines,  the  comparatively 
ample  spaces  left  between  the  paxillae,  even  in  the  subcentral  area 
of  small  paxillae  around  the  anus,  the  comparative  largeness  of 
the  disk,  and  the  presence  of  a very  slender  terminal  portion  in 
each  arm,  where  the  superomarginals  of  the  two  sides  are  separated 
from  each  other  only  by  about  two  rows  of  paxillae,  the  arms 
undergoing  at  this  point  a comparatively  sudden  constriction  from 
side  to  side  (PI.  II,  fig.  23). 

Superomarginals. — The  number  of  superomarginals  is  given  in 
the  foregoing  table.  At  the  middle  of  the  arm  they  are  nearly 
twice  as  broad  as  high,  but  at  the  interradial  angles  they  are 
twice  as  high  as  broad,  and  their  breadth  gradually  increases 
from  the  interradial  angle  to  about  the  middle  of  the  arm  and 
then  gradually  decreases  again  towards  the  distal  portion  of  the 
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On  each  superomarginal  plate  (PI.  II,  fig.  23,  28)  can  be  dis- 
tingnised  a central  transverse  area  of  coarser  armature.  This  is 
most  conspicuous  in  the  middle  portion  of  the  arm,  but  is  less  so 
on  the  first  few  plates,  as  well  as  on  the  plates  belonging  to  the 
distal  slender  portion.  Moreover,  in  the  greater  part  of  the  arm 
there  are  in  this  area  3-5  conspicuous,  pointed,  somewhat  flattened, 
subconical  spines,  forming  a transverse  series.  These  conspicuous 
spines  are  of  unequal  sizes  even  on  the  same  plate,  and  are  mostly 
present  on  the  outer  rather  than  on  the  inner  portion.  The 
remaining  surface  of  the  superomarginal  is  uniformly  covered  with 
very  fine  silky  subcapillary  spinelets,  which  gradually  pass  into 
the  truly  capillary  spinelets  clothing  the  surfaces  of  the  trans- 
verse grooves,  which  are  less  deep  and  more  open  than  in  Astro - 
pecten.  In  the  interradial  angle  the  superomarginals  stand  out 
very  slightly  more  than  the  inferomarginals,  but  in  the  larger  part 
of  the  arms  the  latter  are  more  projecting,  so  that  the  lateral 
margin  is  formed  entirely  by  them. 

Inferomarginals . — The  inferomarginals  (PI.  II,  fig.  24,  26)  are 
very  broad  in  the  greater  part  of  the  arm,  but  less  so  in  the 
interradial  angle  and  the  distal  slender  portion.  The  first  infero- 
marginal  is  very  slightly  higher  than  broad,  the  second  and  third 
are  a little  broader,  while  the  next  following  seven  or  eight  are 
of  nearly  equal  breadth,  the  remaining  plates  gradually  decreasing 
in  breadth  towards  the  slender  portion  of  the  arm,  where  they 
undergo  again  a sudden  decrease  in  breadth.  The  general 
armature  of  the  actinal  surface  of  the  inferomarginals  may  be 
described  as  scaly,  the  scales  being  of  unequal  lengths,  directed 
obliquely  outwards  and  distally,  and  overlapping  one  another. 
Towards  the  inner  margin  of  the  plates  the  scales  are  more  or 
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less  slender  and  long.  From  the  general  armature  of  the  infero- 
marginals  a somewhat  irregular  series  of  long  conspicuous  spines 
distinguish  themselves ; it  consists  of  5-9  spines,  runs  usually 
obliquely  from  the  outer  proximal  corner  of  the  plate  towards  the 
diagonally  opposite  corner,  the  spines  being  particularly  crowded 
along  the  margin  of  the  arm,  where  they  form  a conspicuous 
feature  when  viewed  from  the  side.  They  are  not,  however,  so 
conspicuous  in  an  oral  or  aboral  view  of  the  animal,  since 
the  spines  near  the  margin  are  usually  adpressed  to  the  plates. 
The  outermost  of  these  conspicuous  spines  is  very  close  to  the 
aboral  margin  of  the  plate,  and  in  a lateral  view  of  the  arm  the 
conspicuous  spines  of  the  two  marginals  are  seen  to  form  a 
continuous  series.  Besides  the  series  of  conspicuous  spines 
above  mentioned,  a few  additional  spines  of  conspicuous 
length  may  be  present  on  each  inferomarginal.  The  trans- 
verse grooves  between  the  inferomarginals  are  covered  with 
capillary  spinelets. 

Adambulacral  plates . — In  the  greater  part  of  the  arms,  there 
are  6 adambulacrals  to  5 of  the  inferomarginals.  In  denuded 
specimens,  the  first  4-5  plates  are  rounded  towards  the  ambulacral 
furrow,  but  the  rest  present  a rather  sharp  wedge-shaped  edge 
on  this  side,  the  edge  becoming  in  general  more  acutely  angled 
towards  the  tip  of  the  arms.  Along  this  edge  is  a regularly  curved 
row  of  5-7  tubercles  supporting  the  ambulacral  spines,  and  on  the 
remaining  actinal  surface  of  the  plate  there  are  some  ten  or 
twelve  tubercles,  each  supporting  a spine  (PI.  II,  fig.  27).  The 
furrow  spines  are  very  long,  and  usually  flattened,  with  the  sharp 
edge  turned  towards  the  furrow  (PI.  II,  fig.  26).  The  spines  on 
the  actinal  surface  of  the  plate  are  frequently  furrowed  longitudinally. 
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and  a row  of  them  can  sometimes  be  distinguished  next  to  the 
ambulacral  series.  The  total  number  of  the  spines  on  the  actinal 
surface  of  each  plate  is  some  ten  or  twelve  for  the  proximal  two- 
thirds  of  the  arms. 

Mouth- plates. — In  denuded  specimens  the  mouth -plates  project 
very  prominently  on  the  ventral  surface.  Each  pair  encloses  a 
a capacious  space  between  covered  with  a membrane.  Each  plate 
is  long  and  bears  on  the  actinal  surface  a conspicuous  principal 
ridge  extending  along  the  whole  length  of  the  plate  and  two  short 
accessory  ridges  near  the  mouth  end,  of  which  one  is  nearly 
parallel  to  the  main  ridge  while  the  other  makes  an  angle  of 
nearly  60°  with  it.  In  both  of  my  specimens  the  mouth-plates 
are  much  abraded  in  the  distal  part ; but  the  arrangement  of  the 
spines  on  the  main  crest  appears  to  be  as  follows  (PI.  II,  fig.  29). 
There  are  three  irregular  rows,  of  which  two  extend  along  the  whole 
length  of  the  plate,  while  the  third  extends  only  through  the 
distal  half  of  the  plate  and  occupies  the  outermost  margin  of  the 
crest.  The  first  mentioned  two  rows  are  terminated  at  the  mouth 
end  by  a common  long,  robust  spine,  which  with  its  fellow  forms 
a conspicuous  pair  in  each  interradius.  The  total  number  of 
spines  on  the  main  crest  appears  to  be  some  40-45.  Of  the  two 
accessory  crests,  the  one  next  the  main  crest  extends  through  a 
little  over  one-third  of  the  length  of  the  mouth-plate  and  bears 
some  5 or  6 spines.  The  third  crest  which  extends  nearly  vertically 
towards  the  mouth  is  nearly  as  long  as  the  other  secondary  crest 
and  bears  about  eight  spines  arranged  in  two  rows.  The  three 
crests  meet  at  the  base  of  the  conspicuous  mouth  spine,  and  the 
last  mentioned  crest  can  be  seen  clearly  only  in  a lateral  view 
of  the  month-plate  (PI.  II,  fig.  30). 
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Ventrolaterals . — The  ventrolaterals  are  rather  numerous,  forming 
about  6 arc-shaped  rows  parallel  with  the  inferomarginals.  The 
outermost  row  extends  for  a little  over  two-thirds  of  the  length 
of  the  arm,  and  in  the  interbrachial  angle  there  are  two  of  these 
plates  corresponding  to  one  inferomarginal  (PI.  II,  fig.  25).  The 
second  row  may  extend  up  to  half  the  length  of  the  arm,  and 
the  third  row  2 or  3 plates  into  the  arm,  while  the  rest  are 
wholly  confined  to  the  disk.  It  must  at  the  same  time  be  remarked 
that  these  rows  are  not  perfectly  regular.  Regarding  for  con- 
venience the  second  inferomarginals  as  the  limit  of  the  interradial 
area  of  the  disk,  there  are  some  fifty  ventrolateral  plates  in  the 
enclosed  area  for  each  interradius.  The  ventrolaterals  are 
covered  with  slender  fragile  spines,  among  which  some  ten  or 
fifteen  may  be  conspicuous  by  their  size  in  a single  interradial 
area  of  the  disk.  They  form  in  general  a transitional  form  between 
the  outer  spines  of  the  adambulacral  plates  and  those  of  the  in- 
feromarginals, those  near  the  former  being  more  like  them,  and 
those  near  the  latter  being  more  or  less  like  the  inner  spines  of 
the  inferomarginals.  In  counting  the  spines  of  the  actinal  surface 
of  the  adambulacrals,  some  care  is  necessary  not  to  include  the 
spines  on  the  ventrolaterals. 

Paxillce . — The  paxillae  are  well  spaced,  and  in  both  of  my 
specimens  the  coronal  spinelets  stand  erect  and  parallel  or  even 
convergent,  somewhat  like  the  hairs  of  a brush,  and  they  are 
comparatively  long,  being  only  slightly  shorter  than  the  height  of 
the  pedicel ; so  that,  when  a single  paxilla  is  detached  and  viewed 
from  the  side,  it  looks  somewhat  like  a sea -anemone  with  its 
tentacles  all  extended  vertically  upwards  (PL  II,  fig.  31).  The 
paxillae  vary  considerably  in  size  in  different  parts  of  the  body, 
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being  very  small  along  the  margin  and  in  the  distal  part  of  the 
arms.  There  is  in  the  disk  a central  area  of  smaller  paxillee 
around  the  anus,  but  it  is  not  so  well  marked  as  in  Persephonaster 
triacanthus  or  many  species  of  Astropecten ; in  fact  the  perianal 
paxillse  are  not  very  numerous  and  pass  on  so  gradually  to  those 
of  ordinary  size,  that  the  area  in  question  is  not  conspicuous  (PL 
II,  fig.  23).  The  tabula  are  more  or  less  cylindrical,  and  not 
flattened  as  in  many  species  of  Astropecten.  On  one  of  the  largest 
paxilke  I counted  as  many  as  some  thirty  coronal  spinelets,  while 
a small  paxilla  near  the  tip  of  the  arms  carries  only  five  or  six 
of  them.  The  bases  of  the  tabula  of  adjacent  paxillae  are  joined 
by  slender,  delicate,  radiating  calcareous  pieces  ; and  in  the  meshes 
thus  formed  are  found  the  papulae,  one  in  each,  of  a conical  form 
(PI.  II,  fig.  32).  In  each  arm  there  is  a median  longitudinal  band 
where  the  papulae  are  totally  absent,  as  in  Astropecten,  but  it  is 
very  narrow  and  inconspicuous. 

Madreporite. — The  madreporite  (PI.  II,  fig.  33)  is  rather  con- 
spicuous and  is  situated  about  midway  between  the  centre  of  the 
disk  and  the  margin.  It  is  nearly  round  and  in  my  specimens  is 
2.5  and  3 mm.  in  diameter  respectively  ; its  surface  is  covered  with 
granules.  The  furrows  are  mostly  radiating. 

'Terminal  plate. — The  terminal  plates  are  small  and  about  twice 
as  long  as  broad. 

Locality. — Both  of  my  specimens  are  from  the  neighbourhood 
of  Misaki.  The  only  record  I have  about  the  habitat  of  this 
species  is  that  one  of  the  specimens  was  fished  from  a depth  of 
about  550  m. 

Two  alcoholic  specimens  in  S.  C. 
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JPersephon aster  triacanthus , n.  sp. 

(PI.  n,  figs.  14-22). 

This  species  presents  a very  strong  external  resemblance  to 
Astropecten , to  which  genus  it  will  be  referred  by  any  casual 
observer ; but  the  presence  of  the  anus,  together  with  a few  other 
points  of  less  importance,  exclude  it  from  that  genus.  The  anus 
is  very  difficult  to  recognize,  but  dissection  established  its  presence 
beyond  doubt,  and  in  certain  favourable  cases,  when  the  speci- 
mens are  dried,  the  anus  can  be  recognized  externally  as  a very 
small  opening  in  the  centre  of  a conspicuous  conical  prominence, 
where  the  paxillje  are  considerably  smaller  than  in  the  surrounding 
parts.  I have  four  specimens  of  this  species,  all  from  the  same 
part  of  the  sea,  and  from  nearly  the  same  depth.  This  species  is 
so  closely  related  to  the  starfish  described  by  Sladen  from  the 
same  region  under  the  name  of  Astropecten  brevispinus,  that  I 
should  not  wonder  if  a study  of  a large  number  of  specimens 
should  lead  to  an  amalgamation  of  the  two  species.  In  any  case  I 
have  no  doubt  that  Astropecten  brevispinus  Sladen  should  be  referred 
to  the  genus  Persephonaster . I shall  come  back  to  this  question  later. 

The  measurements  of  the  four  specimens  are  as  follows  : 


Specim. 
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Bay  of  Suruga. 
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The  disk  is  tolerably  large,  and  the  arms  gradually  taper  to 
a point  from  the  base,  the  terminal  part  being  especially  slender, 
but  not  so  conspicuous  or  long  as  in  Persephonaster  misakiensis 
(PL  II,  fig.  14,  15). 

Superomarginals, — The  most  conspicuous  feature  of  this  species 
is  the  presence  of  three  robust  spines  on  the  superomarginals, 
forming  a transverse  series  (PL  II,  fig.  20).  On  a few  plates  in 
the  interbrachial  arc  there  are  usually  only  two  of  these  spines 
close  to  the  inner  edge  of  the  plate,  but  there  may  also  be  four 
or  even  five,  in  which  case  one  of  them  is  usually  much  smaller 
than  the  others.  In  the  terminal  part  of  the  arms  there  is  usually 
only  one  spine  on  each  plate.  Again  the  relative  size  of  the  three 
spines  is  various,  and  any  one  of  them  may  be  the  largest,  although 
this  appears  to  be  most  frequently  the  outermost  one.  The 
central  part  of  each  superomarginal  is  covered  with  short  conico- 
squamiform  spinelets,  and  these  become  subcapillary  towards  the 
transverse  grooves,  which  are  well  developed  and  the  faces  of 
which  are  covered  with  capillary  spinelets.  The  superomarginals 
are  nearly  as  high  as  broad  in  the  greater  part  of  the  arms,  and 
their  external  face  is  perfectly  rounded,  so  that  the  abactinal 
and  lateral  faces  can  not  be  distinguished  sharply.  The  two 
marginals  keep  the  same  front  on  the  outer  side. 

Infer omarginals. — The  inferomarginals  are  about  as  broad  as 
the  superomarginals,  and  each  plate  carries  three  or  sometimes 
four  robust  spines  ; the  largest  one  close  to  the  abactional  end,  and 
the  other  two  (or  three)  in  a series  with  it  on  the  actino-distal 
face  (Pl.  II,  fig.  19).  When  viewed  from  the  side,  the  spines  of 
the  two  marginals  make  a single  series,  but  those  of  the  infero- 
marginals are  very  apt  to  form  a somewhat  oblique  row.  Near 
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the  inner  margin  the  inferomarginals  are  covered  with  conico- 
squamiform  spinelets  similar  to  those  of  the  superomarginals. 
They  become  more  slender  and  pointed  towards  the  outer  part, 
and  towards  the  proximal  and  distal  edges  of  the  plate  they 
gradually  become  subcapillary,  and  finally  truly  capillary  on  the 
faces  of  the  transverse  grooves.  Some  care  is  necessary  to  dis- 
tinguish the  armature  of  the  inferomarginals  from  that  of  the 
ventrolaterals,  which  is  intermediate  in  character  between  it  and 
the  outer  spines  of  the  adambulacral  plates. 

Adambulacral  plates . — Of  these  there  are,  in  the  greater  part 
of  the  arms,  seven  to  every  six  of  the  inferomarginals  ; and  except 
the  two  or  three  at  the  mouth  end,  each  plate  presents  a wedge- 
shaped  margin  towards  the  ambulacral  furrow  (PI.  II,  fig.  16).  The 
first  plate  is  broad  and  short,  and  bears  two  parallel  series  of  rather 
slender  spines,  each  series  consisting  of  some  ten  spines ; and 
when  these  stand  up  all  erect,  they  present  a comb-like  appear- 
ance, which,  however  is  not  so  conspicuous  as  in  Astropecten  ludwigi. 
From  the  third  plate  on  there  is  a curved  furrow  series  of  5-7 
spines  which  are  tolerably  long,  the  longest  ones  being  very 
nearly  3 mm.  in  a specimen  whose  r is  18  mm.  (PI.  II,  fig.  19). 
On  the  actinal  face  of  the  adambulacral  plate  there  can  usually 
be  distinguished  two  somewhat  irregular  series  of  spines  parallel 
to  the  furrow  series,  each  of  3-5  spines,  somewhat  shorter  and 
more  pointed  than  those  of  the  former.  The  spines  of  the  furrow 
series  are  subequal  in  length. 

Mouth-plates. — These  are  less  prominent  than  in  P.  misakiensis , 
and  are  inclined  at  a rather  sharp  angle  towards  the  mouth,  the 
highest  part  being  near  the  abcentral  end  of  the  plates,  where 
they  are  firmly  ankylosed.  These  points  are  clearly  visible 
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in  denuded  specimens,  in  which  the  two  plates  can  also  be  seen 
to  be  separated  at  the  month  end  and  to  leave*  a rather  spacious 
cavity  between,  which  is  covered  over  with  a membrane  in 
alcoholic  specimens.  Each  mouth-plate  bears  only  one  crest  which 
runs  along  its  whole  length  and  is  double,  there  being  a shallow 
but  distinct  furrow  on  it  (Pl.  II,  fig.  17).  Corresponding  to  this 
double  structure  of  the  crest,  there  are  two  parallel  series  of 
spines  on  each  plate.  The  spines  of  the  inner  series,  i.e.  the  one 
on  the  side  of  the  mouth-plate  turned  towards  its  fellow,  are 
rather  short  but  robust  and  rounded  at  the  end ; the  one  at  the 
mouth  end  is  larger  than  the  others  but  only  slightly  longer ; there 
are  in  all  some  ten  or  eleven  spines  in  this  series.  The  spines  of 
the  outer  series  are  considerably  more  slender  than  those  of  the 
inner  and  are  usually  closely  appressed  to  the  latter ; the  spine 
at  the  mouth  end  is,  however,  nearly  as  large  as  that  of  the 
inner  series,  so  that  there  are  in  each  interradius  four  spines  of 
large  size  at  the  mouth  end  (PI.  II,  fig.  18).  The  outer  series 
may  contain  from  eight  or  nine  to  some  twelve  spines,  and  may 
extend  the  whole  length  of  the  mouth-plate  or  may  terminate  at 
about  two -thirds  of  its  length. 

Ventrolaterals . — The  ventrolaterals  are  less  numerous  than 
in  P.  misakiensis,  but  extend  outwards  over  two-thirds  of  the 
length  of  the  arms  (PI.  II,  fig.  16).  From  the  character  and 
arrangement  of  the  ventrolaterals  of  the  arms  we  may  say  that 
the  innermost  series  extends  farthest  into  the  arms,  and  that  the 
outermost  series  terminates  at  the  third  or  fourth  inferomarginal. 
Again,  if  we  adopt  for  the  sake  of  comparison,  the  same  limit  to 
the  interradial  disk  area  as  in  P.  misakiensis , there  are  in  the 
present  species  some  30-32  plates  in  each  interradius.  The  ventro- 


JAPANESE  ASTEKOIDEA. 


219 


laterals  are  covered  with  short,  blunt,  rough  spines,  which  impart 
a coarse  appearance  to  the  area  ; they  are  intermediate  in  form 
between  the  outer  spines  of  the  adambulacrals  and  the  coarser 
armature  of  the  inferomarginals.  In  well  preserved  alcoholic 
specimens  the  spines  of  the  ventrolaterals  appear  very  distinct 
from  those  of  the  inferomarginals  by  their  deeper  color,  as  well 
as  from  the  adambulacral  spines  which  are  almost  colorless ; 
moreover  the  ventrolateral  spines  present  perfectly  rounded  tops. 

Paxillce. — In  a well  preserved  alcoholic  specimen  (PI.  II,  fig. 
14),  in  which  the  aboral  side  is  much  inflated,  the  paxillse  are 
well  spaced  and  clearly  show  the  papulae  lying  between  them, 
but  in  specimens  whose  aboral  side  is  perfectly  level  or  slightly 
sunken  they  are  less  well  spaced.  There  is  a very  prominent, 
central  elevated  area  of  small  paxillae,  in  which  the  anus  opens  in 
a subcentral  position.  The  paxillce  are  again  very  small  in  the 
terminal  slender  parts  of  the  arms.  They  are  also  more  like  those 
of  Astropecten  than  of  P.  miscikiensis.  The  pedicel  is  flattened  from 
side  to  side,  and  the  coronal  spinelets  are  hardly  divergent  (PI. 
II,  fig.  21).  In  the  larger  paxillae  there  may  be  as  many  as  four 
centrals  and  twelve  peripherals,  the  former  being  slightly  larger 
than  the  latter  but  otherwise  similar.  In  the  smaller  paxillse  there 
may  be  one  central  or  none  at  all.  The  coronal  spinelets  have 
truncated  tops  and  are  about  half  as  long  as  the  pedicel.  In 
some  of  the  well  spaced  portions  there  are  found  radiating  cal- 
careous pieces  connecting  the  bases  of  the  pedicels  similar  to  those 
of  P.  misakiensis ; but  they  do  not  appear  to  be  present  every- 
where. 

Madreporite.— The  madreporite  is  tolerably  conspicuous,  nearly 
elliptical  in  outline,  and  covered  with  granules.  It  is  situated 


220 


s.  goto  : 


slightly  more  outwards  than  midway  between  the  margin  and  the 
centre  of  the  disk.  The  grooves  are  irregular  (PI.  II,  lig.  22). 

Terminal  plate.  — The  terminal  plate  is  rather  large  and 
elongated,  and  bears  three  spines  at  the  end. 

In  a well  preserved  alcoholic  specimen  the  colour  is  brownish 
grey  for  the  marginals,  the  same  color  of  a darker  shade  for  the 
ventrolateral  area,  and  the  same  colour  of  a lighter  shade  for  the 
aboral  surface.  The  terminal  parts  of  the  arms  and  the  adam- 
bulacral  portions  are  almost  colourless.  The  papulas  are  short 
conical  processes  of  a deep  brown  colour,  and  are  very  numerous. 
They  are,  however,  absent  from  the  central  part  of  the  disk  and 
a rather  wide  zone  along  the  middle  of  the  arms,  exactly  as  in 
Astropecten. 

Locality. — One  of  my  specimens  is  from  the  Bay  of  Suruga, 
at  the  entrance  of  Enoura  Cove,  depth  560  m.;  the  others  are  from 
the  Sagami  Sea,  depth  480  m. 

Four  alcoholic  specimens  in  S.  C. 

In  this  species  also  the  super ambulacral  plates  are  well 
developed. 

Remarks. — As  stated  above  this  species  is  very  closely  related 
to  Persephonaster  brevispinus  (Sladen)  mentioned  below,  with  which 
further  study  may  possibly  prove  it  to  be  identical.  So  far  as 
Sladen’s  description  goes,  there  are,  however,  well  marked  though 
not  very  great  differences  between  the  two  species,  which  may  be 
enumerated  as  follows  : 

Badial  ratio  3.2  for  P.  brevispinus  (R=32  mmM  r=10mm.)  as 
against  3. 8-4. 5 for  P.  triacanthus . 

The  terminal  slender  portion  of  the  arms  present  in  P. 
triacantlms  is  not  found  in  P.  brevispinus. 
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Superomarginal  spines  three  in  P.  triacanthus , and  two  in  P. 
hremspinus . Only  in  the  inter  brachial  arcs  and  the  terminal  por- 
tions of  the  arms  are  these  spines  less  in  P.  triacanthus . 

The  furrow  series  of  the  adambulacral  spines  are  four  or  five 
for  P.  hremspinus , and  5-7  for  P.  triacanthus . They  are  long  and 
slender  in  the  latter  species  but  short,  robust,  and  subpapilliform 
in  the  former.  The  spines  on  the  actinal  plates  of  P.  triacanthus 
are  also  tolerably  long  and  slender  but  small  and  stumpy  in  P. 
hremspinus . 

The  armature  of  the  mouth-plates  are  similar  in  both  ; but 
the  spines  appears  to  be  somewhat  less  numerous  in  P . hremspinus , 
there  being  about  16  (six  pairs + 4)  or  18  on  each  plate  as  against 
18-23  for  P.  triacanthus. 

The  terminal  plate  bears  three  spines  in  P.  triacanthus , but 
apparently  none  in  P.  hremspinus.  This  may  however  be  due  to 
abrasion. 


Persephonaster  brevispinus  (Sladen). 

This  is  the  Astropeden  brevispinus  of  Sladen.  It  is  not  represented 
in  any  of  the  collections  studied  by  me,  but  there  is  no  doubt  in  my  mind 
that  it  must  be  referred  to  Persephonaster,  because  the  character  of  its 
adambulacral  armature  shows  it  to  be  closely  related  to  triacanthus.  The 
only  single  character  of  decisive  value  that  distinguishes  this  genus  from 
Astropeden  is  the  presence  of  the  anus.  Sladen  was  not  able  to  make  out  the 
anus,  but  this  is  very  small  in  some  species  and  is  very  apt  to  be  over- 
looked, unless  special  pains  be  taken  to  prove  its  presence ; and  in  dealing 
with  a large  mass  of  material  such  as  Sladen  had  before  him  one  is  but 
too  liable  to  rely  more  on  external  characters  that  are  comparatively  easy 
of  observation.  It  did  not  however  escape  the  experienced  eyes  of  Sladen 
that  the  present  species  presents  some  characters  that  are  not  usually  found 
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in  Astropeden , as  is  shown  in  the  “remarks”  at  the  end  of  the  full  des- 
cription reproduced  futher  on. 

The  first  description  of  this  species,  which  is  a preliminary  one,  is  as 
follows  [Sladen,  ’83,  p.  249] : 

“ Astropeden  brevispinus , n.  sp. 

“Rays  five.  R=3.2r;  R=32  millim.,  r--10  millim.  Rays  tapering 
regularly  from  the  base  to  the  tip  and  terminating  in  a point.  Breadth  of 
a ray  at  the  base  about  11  millim.  Interbrachial  angles  slightly  rounded. 

“ Supero-marginal  plates  22  in  number  from  the  interbrachial  line  to 
the  tip,  higher  than  broad  along  the  inner  half  of  the  ray,  but  broader  than 
high  on  the  outer  portion.  Each  plate  (excepting  two  or  three  in  the  arm- 
angle  and  a few  at  the  extremity)  bears  two  small,  conical,  sharply  pointed 
spines.  The  inner  series  are  placed  close  to  the  inner  edge  of  the  plate, 
and  are  continuous  from  the  arm-angle  until  near  the  tip,  decreasing  in  size 
as  they  proceed  outward,  until  they  disappear  altogether.  The  outer  series 
are  slightly  larger,  and  are  placed  at  the  extreme  edge  of  the  plate  on 
the  rounding  where  the  dorsal  and  lateral  superficies  converge ; they 
are  continuous  throughout  the  ray,  excepting  the  innermost  plate  in  the 
arm-angle. 

“ Infero-marginal  plates  higher  than  broad,  and  flush  with  the  superior 
series.  Each  plate  bears  a single  marginal  spine,  short,  tapering  continu- 
ously from  base  to  tip,  sharply  pointed  and  slightly  compressed.  On  the 
inner  half  of  the  ray,  two  similar  and  slightly  smaller  spines  are  situated  on 
the  median  line  of  the  plate — one,  which  is  the  smallest,  not  far  from  the 
inner  edge  of  the  plate  adjoining  the  adambulacral  plates,  and  the  other 
about  midway  between  this  spine  and  the  marginal  spine,  the  three  forming 
a lineal  series  transverse  in  relation  to  the  direction  of  the  ray.  On  the  outer 
portion  of  the  ray  the  inner  spine  is  aborted  or  indistinguishable  from  the 
squamules  of  the  plate.  When  the  side  or  lateral  wall  of  the  ray  is  placed 
in  direct  view,  the  above-mentioned  spines  of  the  inferior  plates  are  all  visible, 
and  they,  together  with  the  spinelets  of  the  superior  plates,  appear  to  form 
a continuous  vertical  series.  The  marginal  spine  is  very  little,  if  at  all, 
longer  than  the  outer  spine  on  the  supero-marginal  plate,  and  all  these 
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spines  stand  at  an  angle  to  the  superficies  of  the  plate  and  are  directed 
upward  and  outward.  Very  short,  widely  spaced,  papilliform  squamules  are 
distributed  over  the  whole  of  the  infero-marginal  plates,  and  the  granulation 
of  the  supero-marginal  series  partakes  of  the  same  character  and  is  indis- 
tinguishable at  the  junction  of  the  plates. 

“ The  ambulacral  spines  are  short  and  robust,  subpapilliform,  and  do  not 
taper,  and  they  stand  more  or  less  perpendicular  to  the  surface  of  the  plate. 
The  inner  series  are  4 or  5 in  number,  and  their  base-line  forms  a slight 
angle  projecting  into  the  furrow ; the  middle  spinelets  are  a shade  larger  and 
more  robust  than  the  others.  The  ambulacral  spinelets  that  occupy  the  rest 
of  the  plate  behind  the  furrow-series  are  little  more  than  elongate  papillae ; 
they  are  small,  stumpy,  covered  with  membrane,  and  are  rather  widely 
spaced,  no  definite  arrangement  being  discernible,  although  about  two  irregular 
rows  may  be  traced  in  some  instances.  The  spinelets  on  the  ventral  plates 
are  similar  in  character  and  disposition  to  the  foregoing,  and  they  merge 
imperceptibly  into  the  squamules  of  the  infero-marginal  plates.  This  uni- 
formity in  the  dermal  appendages  imparts  a characteristic  appearance  to  the 
ventral  aspect  of  the  starfish. 

“ Mouth-plates  elongate,  each  with  two  short,  flattened,  truncate  spinelets 
at  the  inner  extremity,  then  about  six  pairs  of  spinelets,  short  and  robust, 
standing  perpendicular  on  the  surface  of  the  plate  and  forming  two  series 
apposed  to  one  another ; and  then  about  four  rather  broader,  shorter,  and 
more  robust  spinelets,  forming  a single  series  in  continuation  as  it  were  of 
the  two  apposed  series,  at  the  outer  extremity  of  the  plate,  towards  which 
the  spinelets  decrease  as  they  proceed  outwards.  Consequent  on  this  method 
of  arrangement  there  is  a marked  division  of  the  mouth-plate  armature  into 
two  narrow  series  along  the  median  line  of  each  mouth-angle. 

“ The  paxillae  of  the  dorsal  area  are  small  and  compact,  and  composed 
of  six  to  nine  spinelets,  of  which  one  is  central.  The  spinelets  are  short 
and  robust,  and  are  directed  upward,  their  radiation  apart  being  very  slight. 
No  definite  order  is  maintained  in  the  arrangement  of  the  paxillae.  The 
papulae  are  small  and  dark  brown,  or  almost  black  in  colour,  and  a broad 
space  occurs  along  the  median  line  of  the  ray  in  which  none  are  present. 


224 


s.  goto: 


In  the  centre  of  the  disk  there  is  a large,  conspicuous,  and  well-developed 
conical  prominence,  upon  and  in  the  neighbourhood  of  which  the  paxillse  are 
greatly  reduced  in  size.  No  anal  puncture  is  traceable. 

“ The  madreporiform  body  is  small  and  situated  at  about  one  third  of 
the  distance  from  the  margin  to  the  centre  of  the  disk.  The  terminal  (ocular) 
plate,  though  small,  is  conspicuous  and  elongately  oblong. 

“ Colour  in  alcohol,  umber-brown,  becoming  lighter  in  shade  towards  the 
extremities  of  the  rays.  The  spinelets  white.  Small  specimens  yellowish  white. 

“ Station  232.  Lat.  35°  11' N.,  long.  139°  28' E.  Depth  345  fms.; 
bottom  temperature  5°.0  C.;  sandy  mud.” 

Sladen’s  final  description  of  this  species,  which  closely  follows  the 
preliminary,  was  published  in  the  Challenger  Report,  as  follows  [ ’89,  p.  198]  : 

“ Astropeden  brevispinus,  Sladen  (PI.  XXXIII.  figs.  1 and  2 ; PL 
XXXYH.  figs.  1-3). 

“ Astropedeii  brevispinus,  Sladen,  1883,  Journ.  Linn.  Soc.  Lond.  (Zool.), 
Yol.  XYH,  p.  249. 

“Rays  five.  R — 32  mm.;  r=10  mm.  R>3  r.  Breadth  of  a ray  at  the 
base,  about  11  mm. 

“ Rays  tapering  regularly  from  the  base  to  the  tip,  and  terminating  in 
a point.  Interbrachial  arcs  slightly  rounded. 

“The  paxillge  of  the  abactinal  area  are  small  and  compact,  and  composed  of 
six  to  nine  spinelets,  of  which  one  is  central.  The  spinelets,  which  are  short 
and  robust,  are  directed  upward,  and  their  radiation  apart  is  very  slight.  No 
definite  order  is  maintained  in  the  arrangement  of  the  paxiUse.  The  papulae 
are  small,  and  dark  brown  or  almost  black  in  colour ; and  a broad  space 
occurs  along  the  median  line  of  the  ray  in  which  none  are  present.  In  the 
centre  of  the  disk  there  is  a large  and  conspicuous  conical  prominence,  upon 
and  in  the  neighbourhood  of  which  the  paxillae  are  greatly  reduced  in  size. 

“ The  supero-marginal  plates,  which  are  twenty-two  in  number 
from  the  median  interradial  line  to  the  extremity,  are  higher  than  broad 
along  the  inner  half  of  the  ray,  but  broader  than  high  on  the  outer 
portion.  Each  plate,  excepting  two  or  three  in  the  interbrachial 
arc  and  a few  at  the  extremity,  bears  two  small,  conical,  sharply 
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pointed  spines.  The  inner  series  are  placed  close  to  the  inner  edge  of  the 
plates,  and  are  continuous  from  the  arm-angle  until  near  the  tip,  decreasing 
in  size  as  they  proceed  outward,  until  they  disappear  altogether.  The  outer 
series  are  slightly  larger,  and  are  j)laced  at  the  extreme  edge  of  the  plates 
on  the  curvature  where  the  abactinal  and  lateral  superficies  unite  : they  are 
continuous  throughout  the  ray,  excepting  the  innermost  plate  on  each  side 
the  median  interradial  line. 

“ The  infero-marginal  plates  are  higher  than  broad,  and  flush  with  the 
superior  series.  Each  plate  bears  a single  lateral  spine,  which  is  short, 
tapering  continuously  from  base  to  tip,  sharply  pointed  and  slightly  com- 
pressed. On  the  inner  half  of  the  ray,  two  similar  and  slightly  smaller 
spines  are  situated  on  the  median  line  of  the  plate — one,  which  is  the 
smallest,  not  far  from  the  inner  edge  of  the  plate  adjoining  tlio 
adambulacral  plates,  and  the  other  about  midway  between  this  spine 
and  the  lateral  spine,  the  three  forming  a lineal  series  transverse  in 
relation  to  the  direction  of  the  ray.  On  the  outer  portion  of  the  ray  the 
inner  spine  is  aborted  or  indistinguishable  from  the  squamules  of  the  plate. 
When  the  side  or  lateral  wall  of  the  ray  is  placed  in  direct  view,  the 
above-mentioned  spines  of  the  infero-marginal  plates  are  all  visible,  and 
they,  together  with  the  spinelets  of  the  supero-marginal  plates,  appear  to 
form  a continuous  vertical  series.  The  lateral  spine  is  very  little,  if  at  all, 
longer  than  the  outer  spine  on  the  supero-marginal  plate,  and  all  these 
spines  stand  at  an  angle  to  the  superficies  of  the  plate,  and  are  directed 
upward  and  outward.  Very  short,  widely  spaced,  papilliform  squamules  are 
distributed  over  the  surface  of  the  infero-marginal  plates,  and  the  granula- 
tion of  the  supero-marginal  series  partakes  of  the  same  character,  and  is 
indistinguishable  at  the  junction  of  the  plates. 

“ The  armature  of  the  adambulacral  plates  consists  of  short,  robust, 
subpapilliform  spinelets,  which  do  not  taper,  and  stand  more  or  less  per- 
pendicular to  the  surface  of  the  plate.  The  furrow  series  consists  of  four 
or  five  spines,  and  their  base  line  forms  a slight  angle  projecting  into  the 
furrow ; the  middle  spinelets  are  a shade  larger  and  more  robust  than  the 
others.  The  actinal  surface  of  the  plate  behind  the  furrow  series  is  occupied 
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by  spinelets  which  are  little  more  than  elongate  papillae ; they  are  small, 
stumpy,  covered  with  membrane,  rather  widely  spaced,  and  usually  no  definite 
order  of  arrangement  is  discernible,  although  about  two  irregular  rows  may 
be  traced  in  some  instances. 

“ The  spinelets  on  the  actinal  intermediate  plates  are  similar  in  character 
and  disposition  to  the  foregoing,  and  they  merge  imperceptibly  into  the 
squamules  of  the  infero-marginal  plates.  This  uniformity  in  the  dermal 
appendages  imparts  a characteristic  appearance  to  the  actinal  aspect  of  the 
starfish. 

“ The  mouth-plates  are  elongate,  each  with  two  short,  flattened,  truncate 
spinelets  at  the  inner  extremity,  followed  by  about  six  pairs  of  short  robust 
spinelets,  which  stand  perpendicular  on  the  surface  of  the  plate,  and  form 
two  series  apposed  to  one  another ; these  are  succeeded  by  about  four  rather 
broader,  shorter,  and  more  robust  spinelets,  forming  a single  series  in 
continuation,  as  it  were,  of  the  two  apposed  series,  on  the  outer  extremity 
of  the  plate,  towards  which  the  spinelets  decrease  as  they  proceed  outward. 
Consequent  on  this  method  of  arrangement  there  is  a marked  division  of 
the  mouth- plate  armature  into  two  narrow  series  separated  by  the  median 
suture  line  of  each  mouth-angle. 

“ The  madreporiform  body  is  small,  and  situated  at  about  one-third  of 
the  distance  from  the  margin  to  the  centre  of  the  disk. 

“The  terminal  (ocular)  plate,  though  small,  is  conspicuous  and  elong- 
ately  oblong. 

“ Colour  in  alcohol,  umber-brown,  becoming  lighter  in  shade  towards  the 
extremities  of  the  rays.  The  spinelets  are  white.  Small  specimens  are 
yellowish  white. 

“ Young  phase. — A small  example,  which  lias  a major  radial  measure- 
ment of  16.5  mm.,  may  readily  be  distinguished  as  belonging  to  the  species. 
It  is  to  be  noted,  however,  that  the  paxillae  of  the  abactinal  area  have 
quite  a different  character,  the  spinelets  of  the  crown  being  long,  and 
radiating  nearly  horizontally.  The  armature  of  the  adambulacral  plates  and 
mouth-plates  is  comparatively  longer,  especially  on  the  latter ; and  on  the 
actinal  surface  of  the  adambulacral  plates  behind  the  furrow  series  there  are 
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usually  one  or  two  larger  spinelets,  tliickly  invested  with  membrane, 
especially  noticeable  on  the  inner  part  of  the  ray,  but  of  which  no  trace 
remains  in  the  adult — that  is  to  say,  their  prominence  and  juvenile  robust- 
ness are  altogether  lost. 

“ Locality. — Station  232.  Off  the  coast  of  Japan,  south  of  Yeddo. 
May  12,  1875.  Lat.  35°  11'  0"  N.,  long.  139°  28'  0"  E.  Depth  345  fathoms. 
Green  mud.  Bottom  temperature  41°.l  Fain. ; surface  temperature  64°. 2 
Fahr. 

4 4 Remarks.  — Astropeden  brevispinus  is  distinguished  from  the  other 
species  in  this  section  of  the  genus  Astropeden  by  the  single  lateral  spine, 
by  the  character  of  the  adambulacral  armature,  and  by  the  character  of  the 
paxillse.  It  differs  from  Astropeden  antillensis  and  Astropeden  brasiliensis 
in  each  of  these  particulars.  It  is  at  once  distinguished  from  Astropeden 
aurantiacus,  which  has  a single  lateral  spine,  by  the  general  facies,  and  by 
the  character  of  the  adambulacral  armature  ; and  from  Astropeden  erinaceus 
and  Astropeden  duplicatus  by  the  single  lateral  spine  and  the  different 
character  of  the  spinulation  of  the  infero-marginal  plates.” 

As  mentioned  under  P.  triacanthus  this  species  may  prove  to  be  iden- 
tical with  it. 

Lepty  chaster  avcticas  (Saks). 

This  species  was  first  described  by  M.  Sabs  under  the  name  of 
Astropeden  arcticus  [ ’50,  p.  161]  and  later  figured  by  him  [ ’56,  p.  61,  pi.  IX, 
fig.  16-18].  It  is  also  mentioned  by  M’Andbew  and  Barrett  [ ’57,  p.  45]  and 
again  by  the  same  authors  [ ’57,  p.  45]  as  well  as  by  Barrett  [ ’57,  p.  46,  pi. 
IV,  fig.  3]  under  the  name  of  Astropeden  lutJceni.  Sars  mentions  it  again 
under  the  original  name  [ ’61,  p.  32].  All  these  papers  are  not  accessible 
to  me,  and  the  above  is  given  on  the  authority  of  Ludwig  [ : 00,  p.  452]. 

Dujardin  and  Hupe  describe  this  species  under  two  names,  Astropeden 
arcticus  and  Astropeden  lutJceni  [ ’62,  p.  428]  : 

44  Astropecten  arctique.  Astropeden  arcticus. — Sars  [References  to  Sars 
and  Barrett]. 
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“ Espece  pentagone  a cinq  bras,  dont  la  longueur  est  environ  une  fois 
et  demie  celle  du  plus  petit  rayon  du  disque.  Plaques  marginales  au  nombre 
de  25  a cliaque  bras.  Face  dorsale  couverte  partout  de  tubercules  coniques, 
tres-courts.  Aire  paxillaire  quatre  ou  cinq  fois  aussi  large  que  les  plaques 
a la  base  des  bras.  Espaces  interbrachiaux  ou  angles  rentrants  des  bras, 
arrondis. 

“ Coloration  jaune  orange,  rougeatre  pale.  Dimension  : 40  mm. 

“ Habite  les  mers  du  Nord.” 

“Astropecten  de  Liitken.  Astropecten  littJceni. — Babeett. 

“ Disque  pentagonal,  portant  cinq  bras  mediocrement  allonges,  elargis 
a leur  base,  acumines  vers  leur  pointe,  pourvus  de  cliaque  cote  d’environ 
vingt  plaques  couvertes  d’epines  et  de  tubercules  sur  les  parties  laterales. 
Les  sillons  ambulacraires  sont  bordes  de  deux  rangees  de  petites  epines, 
puis,  en  deliors,  de  cinq  ou  six  autres  rangees  d’epines  plus  petites  formant 
des  sortes  de  touffes,  et  enfin,  le  reste  de  la  face  ventrale  des  bras  porte 
des  series  transversales  de  tres-petites  epines  soyeuses,  dirigees  dans  le  sens 
des  bras.  La  face  dorsal  est  converts  de  paxilles  tres-tenues,  formant  des 
tubercules,  parmi  lesquels  on  distingue  un  grand  nombre  d’epines  semblables 
a celles  des  plaques  marginales. 

“ Coloration  jaunatre.  Dimension  : largeur  totale  50  a 60  mm. 

“ Habite  les  mers  du  Nord  (Einmark).” 

Tliis  species  is  mentioned  under  tlie  name  of  Archaster  arcticus  by  Sabs1* 
[ ’69,  p.  251]  and  Yeeeill15  [ ’73,  p.  5,  14,  100].  Again  Yeeeill  simply 
mentions  it  by  name  (. Archaster  arcticus)  [ ’78,  p.  214,  373].  It  is  also 
mentioned  by  Peebieb2*  [ ’78,  p.  32,  88]  and  Stobm1*  [ ’78,  p.  252 ; ’ 80,  p. 
119].  Yeeeill  again  mentions  it  as  occurring  at  depths  of  183-310  fathoms 
[’82,  p.  138,  218]. 

Danielssen  and  Koben,  after  giving  a list  of  previous  literature,  refers 
to  this  species  under  the  name  of  Astropecten  arcticus  as  follows  [ ’84, 

p.  82] : 

“ This  starfish  is  also  a genuine  Astropecten  and  no  Ar chaster Then 


1)  These  citations  are  made  on  the  authority  of  Ludwig. 

2)  Cited  after  Sladen  and  Ludwig. 
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the  stations  where  specimens  were  obtained  are  mentioned,  and  the  distri- 
bution is  given  as  follows : “ The  Drontheim  fjord.  The  coast  of  Finmark. 

The  Murman  coast.  The  North  American  coast.” 

Jarzynsky  mentions  this  species  under  the  name  of  Astropeden  arcticum 
[ ’85,  p.  170,  fide  Ludwig]  ; while  Verrill  refers  to  it  under  the  name  of 
Archaster  ardicus  and  adds  [ ’85,  p.  542] : “ B [athymetrical]  range,  113 
to  547  fathoms,  1883.  Frequent,  but  only  in  small  numbers.” 

Sladen  mentions  this  species  under  the  name  of  Leptopty chaster  arcticus 
and  sets  up  also  a new  variety  as  follows  [ ’89,  p.  189]  : 

“ Localities. — £ Porcupine  ’ Expedition  : 

“ Station  65  (1869).  Between  the  Shetland  and  the  Faeroe  Islands. 
Lat.  61°  10'  N.,  long.  2°  21'  W.  Depth  345  fathoms.  Bottom  temperature 
— l°.l  C. ; surface  temperature,  11°.  1 C. 

“ Station  82  (1869).  In  the  Faeroe  Channel.  Lat.  60°  0'  N.,  long.  5°  13'  W. 
Depth  312  fathoms.  Bottom  temperature  5°.2  C. ; surface  temperature  11°.2  C. 

“ Station  3 (1870).1>  West  of  Ushant.  Lat.  48°  31'  N.,  long.  10°  3'  W. 
Depth  690  fathoms. 

“ Remarks. — This  form  was  originally  described  as  an  Astropeden. 
Some  subsequent  writers  have  retained  it  in  that  genus,  whilst  others  have 
regarded  it  as  an  Archaster.  I am  unable  to  agree  with  either  of  these 
determinations.  After  careful  study  I consider  that  its  structure  accords  in 
all  points  of  generic  import  with  the  genus  Leptopty  chaster  established  by 
Mr.  Smith  for  the  foregoing  form1 2)  of  the  Southern  Ocean,  and  I have 
therefore  referred  the  species  under  notice  to  that  genus.  It  is  readily 
characterised  by  the  aborted  supero-marginal  plates,  the  short  but  broad 
infero-marginals  (both  alike  unarmed),  the  well-developed  actinal  interradial 
areas,  the  character  of  the  paxillae,  and  likewise  that  of  the  armature  of  the 
adambulacral  plates.  Finally,  the  species  has  more  or  less  well-developed 
superambulacral  plates ; the  whole  forming  a combination  of  characters 
which  accords  neither  with  Archaster  nor  Astropeden. 

1)  “ Recorded  by  Sir  Wyviixe  Thomson  in  the  Depths  of  the  Sea ; but  I have  not  seen 
a specimen  from  this  locality.” 

2)  Lepty chaster  Jcerguelensis. 
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“ Leptopty chaster  arcticus,  var.  elongata  nov. 

“ Tlie  American  examples  of  tliis  species,  of  wliicli  a large  series  was 
taken  at  station  49,  are  all  distinctly  longer  in  the  ray,  and  have  the 
paxillse  of  the  abactinal  area  somewhat  more  delicate  and  less  compact  in 
character  than  in  the  European  forms,  although  even  in  these  some  variation 
occurs.  It  would,  however,  be  an  easy  matter  to  say  which  were  the 
American  examples  out  of  a large  number  of  mixed  specimens,  and  on  these 
grounds  I consider  that  we  are  dealing  with  a well-marked  variety. 

“ Localities. — Station  46.  Off  the  coast  of  North  America,  east  of  New 
Jersey  and  Long  Island.  May  6,  1873.  Lat.  40°  17'  0"  N.,  long.  66°  48'  0" 
W.  Depth  1350  fathoms.  Blue  mud.  Bottom  temperature  37°.2  Fahr. ; 
surface  temperatime  40°. 0 Fahr. 

“ Station  49.  South  of  Halifax,  Nova  Scotia.  May  20,  1873.  Lat 
43°  3'  0"  N.,  long.  63°  39'  0"  W.  Depth  85  fathoms.  Gravel,  stones. 
Bottom  temperatime  35°.0  Fahr. ; surface  temperature  40°.5  Fahr.” 

Bell  describes  tliis  starfish  as  follows  [ ’92,  p.  65]  : 

“ 11  = 2.25  r. 

“ A small  species,  with  a large  disk  and  rapidly  tapering  arms,  the 
angles  between  which  are  distinctly  rounded ; the  rather  narrow  ambulacra 
are  bounded  by  a row  of  long  spines  arranged  by  threes  on  each  adambu- 
lacral,  outside  of  which  are  other  rows  so  closely  packed  as  to  be  almost 
disorderly  in  their  disposition ; the  intermediate  plates  which  fill  up  the 
rather  large  interbracliial  area,  but  do  not  extend  far  into  the  rays,  are 
closely  covered  with  sharp  spiniform  granules.  The  marginals  are  short 
but  quite  distinct,  and  the  superomarginals,  though  much  less  wide  than 
the  inferomarginals,  remain  distinct  to  the  top  of  the  arm.  They  are  both 
covered  by  large  granular  plates,  which  sometimes  take  on  the  appearance 
of  spines ; there  are  from  20  to  40  marginals  on  either  side  of  each  arm. 
The  dorsal  surface  formed  of  the  ends  of  fine  paxillae,  the  form  of  which  is 
obscured  by  the  integument  which  invests  them. 

“ Colour : dry  or  in  spirit,  white ; alive,  cinnabar  to  orange. 
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“Breadth  of  arm  at  base  7 *5.5 

“ Distribution . East  and  western  sides  of  northern  part  of  Atlantic  to 
Arctic  Ocean,  20-690  fms. 

“ a,  b.  Faeroe  Channel,  1312  fms.  ‘ Porcupine  * Exp.  (St.  82). 

“ c,  d.  Between  Faeroe  and  Shetland,  640  fms.  ‘ Porcupine  ’ Exp. 
(St.  65).” 

Heedman  [ ’92,  p.  89]  probably  refers  to  this  species  under  the  name 
of  Astropeden  ardicus,  and  Norman  mentions  it  from  the  Trondlijem  Fiord, 
Norway,  under  the  name  of  Leptophy caster  ardicus  [ ’93,  p.  346].  He  adds, 
“ This  species  has  not,  I think,  been  found  to  the  south  of  the  Trondlijem 
Fiord.” 

Yerrill  refers  to  this  species  under  the  name  of  Leptoptychaster  ardicus 
as  follows  [ ’94,  p.  255]  : “ Our  series  of  specimens  show  various  gradations 
in  the  relative  length  of  the  rays,  some  of  them  agreeing  in  this  and  other 
respects  with  the  form  described  as  a variety  by  Sladen.  His  variety  was 
taken  off  New  Jersey,  in  1,350  fathoms.  I am  unable  to  make  out  any 
definite  diagnostic  characters  for  this  form. 

“ This  species  has  been  taken  at  many  stations  off  our  coast,  in  50  to 
547  fathoms,  but  always  in  small  numbers.” 

Yerrill  again  makes  the  following  remarks  [ ’95,  p.  133] : “ B [athy- 
metrical]  range,  50  to  965  fatli.  (1350  fath ; Sladen).  Most  common  in  85 
to  200  fathoms  ; rare  at  greater  depths.  Taken  at  23  stations,  from  N.  lat. 
45°  14'  to  38°  29'.  It  always  occurred  in  small  numbers.  It  is  also  found 
off  the  northern  coasts  of  Europe.  Two  closely  allied  species  are  found  in 
the  Antarctic  Ocean.” 

Sluiter  [ ’95,  p.  53]  mentions  it  in  the  collection  of  the  Museum 
of  Amsterdam : “ Leptoptychaster  ardicus  (Sars)  Sladen.  Sehr  zahlreiche 
Exemplare  in  Alkohol  von  der  Barents  See,  72°  14'— 72°  36  NB.  22°  30'— 
25°  38'  OL.  Gr.  aus  einer  Tiefe  von  140 — 155  Faden.” 

Ludwig  [ : 00,  p.  452]  gives  a very  full  list  of  previous  literature  and  a 
good  account  of  the  distribution  and  habitat  of  this  starfish,  as  follows : 

“ Westatlantiscli  findet  sich  diese  subarktische  Art  an  der  Ostkiiste  von 
Nordamerika  vom  38-45°  n.  Br.  (Yerrill  1873,  1878,  1882,  1885,  1894, 


232 


s.  goto  : 


1895 ; Sladen  1889).  Ostatlantisch  liegt  ilir  siidlichster  Fundort  siidlich 
von  Irland  unter  48°  31'  n.  Bi\,  10°  w.L.  (Sladen  1889).  Zwisclien  dieser 
vereinzelten  Fundstelle  und  dem  Faroer-Kanal  ist  sie  nocli  nicht 
angetroffen  worden.  Im  Faroer-Kanal  aber  wurde  sie  anf  der  Fahrt  der 
‘ Porcupine  ’ erbeutet  (Sladen  1889,  Bell  1892).  Am  zahlreichsten  sind 
iln*e  Fundorte  an  der  skandinavischen  Kiiste  von  Throndhjem  (Storm  1878, 
1880 ; Norman  1893)  bis  nach  Finmarken  (M.  Sars  1850,  1856,  1861,  1869 ; 
M’Andrew  und  Barrett  1857 ; Barrett  1857 ; Danielssen  und  Koren 
1884 ; Herdman  1892).  Ferner  kennt  man  sie  westlich  und  nordlich  von 
Norwegen  (Danielssen  und  Koren  1884)  bis  etwa  zum  73°  n.  Br.  Yon  hier 
gebt  sie  in  ostlicher  Richtung  bis  in  den  westlichen  Teil  der  Barents-See 
(Sluiter  1895)  und  bis  zur  Murmanschen  Kiiste  (Jarzynsky  1885).  Yon 
West  nach  Ost  reicht  demnach  ihr  Yerbreitungsgebiet  von  ca.  76°  w.L.  bis 
ca.  42°  o.L.  = 122  Langengrade,  von  Siid  nach  Nord  westatlantisch  von  38- 
45°,  ostatlantisch  48-73°  n.  Br. 

“ Die  Tiefen  der  Fundstellen  betragen  zwisclien  37  und  1261  m,  in 
einem  Falle  2469  m.  Sie  lebt  meistens  auf  reinem  Lehmboden,  kommt 
aber  auch  auf  sandigem  und  steinigem  Lehm,  auf  Schlamm  und  auf  Kies 
und  Steinen  vor.” 

Doderlein  mentions  a small  specimen  of  this  species  from  the  collec- 
tion of  the  “ Olga  ” [ : 00,  p.  224].  It  is  also  mentioned  by  Michailovskij 
as  follows  [ : 02,  p.  486]  : 

“ Zwei  junge  Exemplare,  welche  1899  auf  dem  Wege  nach  Spitzbergen 
gefunden  wurden,  unterscheiden  sich  von  den  grosseren  Stiicken  durch 
verlialtnismassig  weniger  lange  Arme  (r  : R— 1 : 2,  anstatt  1:  2.14  bis  2.25 
nach  Bell  und  1 : 2.2  bis  1 : 2.25  nach  M.  Sars),  ferner  durch  die  bedeu- 
tend  kleinere  Anzahl  von  Marginalplattchen.  Hire  Anzalil  ist  nach  Bell 
20-40  fiir  jede  Seite  des  Armes,  nach  M.  Sars  aber  24 ; unsere  Stiicke 
haben  nur  18  und  20  fiir  den  ganzen  Armwinkel.  Im  Zusammenhang  mit 
dieser  und  der  anderen  Zalil  von  Marginalplattchen  ist  r=3  und  3.5  mm., 
R dagegen  6 und  7 mm. 

“Dr.  A.  Tschernyschew.  1899.  [St.  3=44l)]  ”=Lat.  71°  21  N.,  long.  17° 


1)  The  first  numeral  shows  the  station  in  a single  voyage,  the  second  that  in  the  whole  series. 
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32'  E.,  278  m.,  stone  fragments,  bottom  temperature  5°  C.,  2 young 


specimens. 

Grieg  refers  to  it  as  follows  [ : C 
“ Yed  siclen  af  foregaaende  art° 
er  leptopty  chaster  arcticus  en  af  de 
mest  udbredte  asterider  1 det  nord- 
lige  Norge.  Nordgaard  liar  den 
tildels  i talrige  eksemplarer  fra  ikke 
mindre  end  14  stationer,  30-400  m. 

“ Sydgrtensen  for  dens  udbredelse 
ved  yor  kyst  er  Trondlijemsfjorden.” 
Norman  [ : 03,  p.  408]  mention 
arcticus,  M.  Sars  from  “ Tana  Fiord 


p.  19] : 

Beside  tlie  foregoing  species 
leptopty  chaster  arcticus  is  one  of  the 
most  widely  distributed  asterids  in 
northern  Norway.  Nordgaard  has 
it  partly  in  numerous  examples  from 
no  less  tlian  14  stations,  30-400  m. 

The  southern  limit  of  its  dis- 
tribution on  our  coast  is  Trondlijem 
Fiord. 

i it  under  the  name  of  Leptoph y chaster 
and  off  Vardo,  in  127-148  fathoms 


(‘  Voringen  ’).” 

Michailovskij  describes  it  from  the  north  coast  of  Norway  as  follows 
[ : 04,  p.  170] : 

“ Die  sechs,  verschiedenen  Altersstadien  angeliorenden  Exemphare,  weisen 
ein  Verhaltnis  von  r : It  auf,  welches  zwisclien  1 : 2.2  (bei  den  kleinsten) 
und  1 : 2.7  (bei  ben  grossten)  schwankt.  Die  Zahl  der  Marginalplatten 
einer  jeden  Armseite  betragt  bei  den  grossten  Exemplaren  24,  fallt  rasch 
mit  der  Yerminderung  der  allgemeinen  Dimensionen  des  Tieres  und  betragt 
bei  Exemplaren  mit  r =4.5  mm.  und  11  = 11  mm.  bereits  nur  etwa  16.  Bei 
den  allergrossten  Exemplaren  betragt  r = 9mm.  und  It =24  mm. 

“St.  37  (6).1 2)  ” 

Nordgaard  mentions  this  species  from  the  Norwegian  Fiords  [ : 05,  p. 
160,  fide  Koehler].  Grieg  describes  it  from  the  collection  of  the  “ Michael 
Sars  ” as  follows  [ : 06,  p.  10]  : 

“ Leptopty  chaster  arcticus , M.  Sars. 

“Fundstatte:  1900  Stat.  54  (3)2);  57  (1).2) 

“ 1901  Stat.  56  (einige  Exemplare) ; 80  (1).2) 

“ 1902  Stat.  63  (1)2> ; 64  (1)2> ; 86  (1).2) 

1)  Ctenodiscus  crispatus. 

2)  The  numerals  in  parentheses  indicate  the  number  of  specimens  taken.  St.  37  = Lat. 
71°  20 r N.,  long.  27°  49'  E.,  413  m.,  mud,  bottom  temperature  3.1°  C. 
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“ M.  Saks  gibt  in  seiner  ersten  Beschreibung  dieser  Art  das  Yerhaltnis 
zwischen  Scheiben-  und  Axmradius  als  1 : 2.2  an.  In  der  4 Oversigt  af  Norges 
Ecliinodermer  ’ ist  das  Yerhaltnis  als  1 : 2. 3-2. 5 angefiilirt.  Bei  zwei  jungen 
Exemplaren,  welche  die  russisclie  Gradmessnngsexpedition  auf  dem  Wege 
nach  Spitzbergen  nalim,  fand  Michailovskij  [ : 02,  p.  27]  das  Yerlialtnis 
1 : 2,  und  bei  einigen  Exemplaren,  die  der  Eisbrecher  ‘ J ermak  ’ im  Sommer 
1901  ausserhalb  Nordkyn  nahm  fand  er,  dass  es  zwiscken  1 : 2.2  bei  dem 
kleinsten  Exemplar  und  1 : 2.7  bei  dem  grossten  variierte  [ : 04,  p.  170]. 
Bei  dem  Material  vom  4 Michael  Sars  ’ variierte  das  Yerhaltnis  zwischen 
1 : 2.4  und  1 : 2.9.  Bei  einem  Teil  Exemplaren,  von  O.  Norgaard  im 
nordlichen  Norwegen  genommen,  hatten  die  kleinsten  1 : 2,  die  grossten  bis 
an  1 : 3.13.  Man  wird  aus  diesen  Angaben  ersehen,  dass  junge  Individuen 
dieser  Art  verhaltnismassig  kiirzere  Arme  haben  als  altere,  ubrigens  ist  auch 
dies  grossen  individuellen  Yariationen  unterworfen. 

“ Mehre  Exemplare  meines  Materials,  sowolil  von  der  norwegischen 
Kiiste  als  auch  aus  dem  Nordmeere,  zeichneten  sich  durch  ihre  ■ langen, 
schlanken  Arme  aus.  So  massen  zwei  Exemplare  des  ‘ Michael  Sars  ’ 1901 
Stat.  56 : r.  12  mm.,  B.  33  mm.,  Armbreite  13  mm.,  Dorsomarginalplatten 
27-28  ; r. : B.  = l : 2.8,  A. : B=1 : 2.5.  Zwei  Exemplare  von  den  Eserobanken 
massen:  r.  7 mm.,  B.  20  mm.,  Dorsomarginalplatten  19-22,  r. : B.  = l : 2.9. 
"YYie  die  von  Sladen  in  ‘ Challenger  ’ Asteroidea  (p.  189)  beschriebene 
Yarietat  elongata  von  der  nordamerikanischen  Kiiste  zeichneten  sich  diese 
Faeroexemplare  ausser  durch  ihre  langen  Arme  auch  durch  feinere,  weniger 
kompakte  Paxillen  auf  der  Biickenseite  der  Scheibe  aus. 

“ Leptoptycliaster  arcticus  ist  eine  echte  Warmwasserform,  die  nur  ein 
Mai  in  der  kalten  Area  des  Fserokanals  (‘  Porcupine  ’ 1869,  Stat.  65,  631  m., 
—1.1°)  und  moglicherweise  ein  Mai  in  der  kalten  Area  des  Barentsmeeres 
(‘Willem  Barents’  1879  Stat.  9,  372  m.-0.6°)  genommen  worden  ist.” 

Kcehler  describes  some  specimens  from  the  collections  of  the  “ Princ- 
esse- Alice  ” as  follows  [ : 09,  p.  58,  Leptopty chaster  arcticus ] : 

“ Campagne  de  1898 : Stn.  960,  profondeur  394  m.  Une  vingtaine 
d’ecliantillons. 

<c  Campagne  de  1899  : Stn.  1052,  profondeur  440  m.  Un  echantillon. 
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“ Plusieurs  auteurs  out  mentionne  les  variations  que  presente  la  longueur 
des  bras : le  rapport  entre  K et  r varie  de  1/2  a 1/3.13.  Des  variations 
correspondantes  se  montrent  dans  le  nombre  des  plaques  marginales.  Sladen 
[ ’89,  p.  189]  mentionne  une  var.  elongata  des  cotes  americaines,  mais  il  est 
assez  vraisemble  que  cette  variete  n’est  pas  mieux  distincte  dans  les  indivi- 
dus  d’Amerique  que  dans  ceux  d’Europe : Yerrill  [ ’94,  p.  255]  dit,  en 
effet,  qu’il  a observe  toutes  les  transitions  entre  les  formes  a bras  courts  et 
les  formes  a bras  longs. 

“ D’une  maniere  generale,  les  jeunes  ont  les  bras  relativement  plus 
courts  que  les  adultes. 

“ Yoici,  a titre  de  renseignements,  les  mesures  prises  sur  quelques 
exemplaires  de  difierentes  tailles  choisis  dans  la  collection  de  la  Princesse- 
Alice  depuis  les  plus  grands  jusqu’aux  plus  petits  : 

Pi  = 26  23  18  15  13  mm. 

r=  9 8 7 7 6 „ 

“ Distribution  geographiquc. — Le  L.  arcticus  est  plutot  une  forme  sub- 
arctique  qu’on  observe,  sur  les  cotes  americaines,  entre  le  38°  et  le  45° 
Lat.  N.  En  Europe,  sa  station  la  plus  meridionale  se  trouve  sur  la  cote 
sud  de  l’lrlande,  par  48°  31  Lat.  N.  et  10°  Long.  W.  II  se  rencontre  aux 
iles  Faroer,  au  large  des  cotes  de  Norvege,  dans  les  mers  de  Barents  et  de 
Murman  et  il  s’etend  jusqu’au  42°  Long  E.  Au  Nord,  il  ne  parait  pas 
depasser  le  73  Lat.” 

Eisher  gives  a very  full  account  of  this  species  as  follows  [ : 11,  p.  43, 
Leptychaster  arcticus,  2 figs.]  : 

“ Diagnosis D — Bays  five.  31  = 32  mm. ; r=10mm. ; B = 3.2  r.  Breadth 
of  ray  at  base,  12  mm.  (measured  from  interradial  line).  Disk  medium  sized, 
rays  tapering  gradually  to  a blunt  extremity ; interbracliial  areas  rounded 
but  rather  abrupt ; abactinal  surface  slightly  inflated ; sides  of  ray  rounded ; 
supermarginal  plates  small,  resembling  enlarged  paxillae,  not  markedly  wider 
at  base  of  ray  than  at  middle  or  on  outer  third,  forming  a narrow  margin 
to  abactinal  area ; inferomarginals  short,  but  fairly  wide,  placed  very  obliquely 
and  forming  the  rounded  edge  to  ray,  most  of  the  series  being  visible  from 
1)  “ From  specimen  taken  at  station  4792,  in  tlie  vicinity  of  the  Commander  Islands.” 
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above ; no  specialised  spines  on  either  series ; adambulacral  plates  with  a 
furrow  series  of  three  or  four  spinelets,  and  on  actinal  surface  two  or  three 
longitudinal  series  (often  irregular)  of  three  to  five  spinelets  each,  with 
sometimes  two  or  three  small  spinelets  out  of  line ; abactinal  paxillae  very 
compactly  placed,  longest  on  interradial  area  of  disk  and  on  either  side  of 
median  radial  area  along  ray ; actinal  interradial  areas  fairly  large,  the 
intermediate  plates  extending  far  along  the  ray. 

“ Description. — The  paxillae  are  closely  placed  and  the  difference  in  size 
between  those  of  the  midradial  region  of  ray  and  centre  of  disk,  and  those 
along  side  of  paxillar  area  (particularly  in  the  interradial  region)  is  very 
marked — much  more  so  than  in  LeptycJiaster  pacificus.  A large  paxilla  of  the 
interradial  region  of  disk  presents  a slightly  convex  crown  of  small  terete, 
compactly  placed  spinelets,  varying  in  number  according  to  the  size  of  the 
paxilla,  a fairly  large  one  having  twenty  to  twenty-five  peripheral  and  about 
the  same  number  of  central  spinelets,  a trifle  shorter  than  column  of  paxilla. 
Papulae  absent  from  centre  of  disk  and  along  median  radial  area ; five  or  six 
(sometimes  four)  about  each  plate  irregularly,  on  interradial  regions  and 
along  border  of  paxillar  area  of  ray.  Abactinal  plates  slightly  and  irregular- 
ly lobed  on  papular  areas,  much  less  obviously  so  than  in  pacificus. 

“ Supermarginal  plates,  forty-one  in  number  from  interradial  line  to 
extremity  of  ray,  are  much  smaller  than  in  either  of  the  two  other  species15 
described  below,  and  have  the  form  of  large  paxillae,  being  not  conspicuously 
wider  in  interbrachial  angle  than  midway  along  ray.  They  are  irregular  or 
subcircular  in  outline,  rather  straight  sided  adjacent  to  inferior  series,  have 
the  appearance  of  being  obliquely  oriented  and  do  not  correspond  exactly  to 
inferomarginals.  Opposite  the  first  ten  superomarginals  are  seventeen  abac- 
tinal paxillae  (or  irregular  transverse  series).  The  superomarginals  are 
confined  to  the  abactinal  surface  and  their  spinelets  are  heavier  and  slightly 
more  numerous  than  on  the  other  paxillae.  Terminal  plate  wider  than  long, 
with  a rounded  end ; notched  adjacent  to  paxillae. 

“ Inferomarginals  much  shorter  than  wide,  obliquely  oriented  (about  45°) 
to  transverse  axis  of  ray,  and  occupying  entire  side  wall  of  ray.  Each  plate 


1)  Pacificus  and  anomalus. 
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is  therefore  strongly  arched,  this  arch  giving  the  rounded  margin.  Each 
plate  is  covered  with  spinelets,  stouter  than  those  on  superomarginals,  some- 
what squamiform  on  exposed  surface,  and  very  slender  in  the  fasciolar 
grooves.  These  fasciolar  grooves  are  deep,  and  about  twice  as  wide  at  base  of 
ray  (taking  transverse  axis  as  length  of  plate)  as  the  adjacent  specialised  ridge 
of  the  plate.  The  latter  is  a thin,  almost  laminar  ridge,  very  much  thinner 
than  in  pacificus , where  the  specialised  ridge  is  as  wide  or  wider  than  the 
grooves.  Farther  along  ray  in  arcticus  the  ridges  become  thicker,  nearly  or 
quite  as  wide  as  grooves  and  the  inferomarginals  are  more  massive.  A 
longitudinal  shallow  furrow  separates  the  two  series  of  plates. 

“ Adambulacral  plates  with  a curved  furrow  series  of  three  or  four  rather 
long,  slender,  blunt,  terete  spinelets.  Lateralmost  spinelets  slightly  the 
shortest.  On  actinal  surface  of  plate  the  spinelets  decrease  gradually  in  size 
outward,  there  being  two  or  three  longitudinal  series  of  tlnee  or  four  spine- 
lets, occasionally  more.  Sometimes  a very  few  odd  spinelets  stand  out  of  line. 
The  first  plate  is  wider  than  the  rest,  with  more  numerous  spinelets. 

“ Mouth  plates  narrow,  the  combined  pair  forming  a salient  angle  into 
actinostome.  Furrow  margin  long,  with  about  ten  spinules  like  those  of 
adambulacral  plates,  decreasing  in  size  outward,  and  continued  along  adam- 
bulacral margin  in  several  smaller  spinelets ; innermost  two  spinules  forming 
‘ teeth  ’ at  angle.  An  irregular  series  of  spinelets  smaller  than  furrow 
spinules  stand  along  edge  of  median  suture ; and  at  outer  end  of  plate  are 
a few  intermediate  spinelets  between  the  two  series,  which  throughout  the 
length  of  plate  stand  rather  close  together. 

“ Actinal  interradial  areas  fairly  large,  the  plates  being  arranged  in 
series  between  inferomarginals  and  adambulacrals.  A single  series  of  plates 
extends  about  half  length  of  ray  (from  interradial  angle)  ; a second  series, 
one-fourth ; a third  series,  one-eighth  or  less.  Between  first  superomarginal 
and  first  adambulacral  are  about  six  plates  in  an  interradial  direction. 

“ Madreporic  body  nearer  margin  than  centre  of  disk ; surrounded  by 
six  or  seven  large  paxillse  which  overhang  the  edges ; ridges  coarse,  transverse 
rather  than  centrifugal. 

“ Variations. — There  are  three  specimens  from  station  3602  which  are 
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difficult  to  classify  satisfactorily.  Two  resemble  ardicus  but  have  a larger 
disk,  shorter  and  broader  rays,  and  larger  superomarginals.  The  third  much 
resembles  anomalus , and  in  the  sum  of  its  characters  stands  about  midway 
between  the  two  specimens,  above  referred  to,  and  anomalus , wliich  was 
taken  at  the  same  station.  The  aberrant  specimens  have  inferomarginals 
resembling  those  of  ardicus.  It  = 37  mm.  (largest  specimen);  r=15mm. ; 
B = 2.5  r.  Breadth  of  ray  at  base,  measured  from  interradial  line,  18  mm. 
It  is  not  improbable  that  this  species  hybridizes  with  anomalus  whenever 
the  ranges  overlap,  and  that  the  very  aberrant  specimens  may  be  explained 
by  such  a theory. 

“ Type-locality. — Oxfjord,  Finmark,  100  to  150  fathoms. 

“ Distribution. — The  distribution  of  this  species  is  evidently  circumpolar. 
In  the  Atlantic  hemisphere  it  is  found  along  the  east  coast  of  North 
America  from  lat.  38°  to  45°  N.,  and  on  the  coast  of  Europe  from  south  of 
Ireland,  the  Faroe  Channel,  off  Norway  from  Trondlijem  to  Finmark,  and 
eastward  to  Barents  Sea  and  the  Murman  coast.15  In  the  north  Pacific 
region  the  species  ranges  over  Bering  Sea  and  south  on  the  Asiatic  side  to 
Yezo,  Japan. 

“ Specimens  examined. — One  typical  from  station  4792,  vicinity  of  Com- 
mander Islands,  72  fathoms,  pebbles;  two  aberrant  forms,  3602,  vicinity 
Pribilof  Islands,  Bering  Sea,  81  fathoms,  green  mud,  sand ; one  from  5047, 
off  Hokushu,  Japan,  107  fathoms,  dark  gray  sand,  broken  shells,  pebbles. 

“ Remarks. — The  specimen  from  near  the  Commander  Islands  agrees  in 
most  particulars  with  an  example  from  the  coast  of  Maine  (station  21,  Cashes 
Ledge).  The  Atlantic  specimen  has  the  raised  ridges  of  inferomarginals  at 
base  of  ray,  slightly  wider. 

Mortensen  reports  this  starfish  from  Greenland  as  follows  [ : 13,  p.  328]  : 

“ Forekomst  (Occurrence).  Vest  Gr0nland : 66°  49'  N.  56°  28'  V.,  235 
Fv.  (Wandel,  1889,  1891).  66 3 21'  N.  56°  54'  V.,  400-600  m ; 66°  42'  N. 
56°  12'  V.,  130  Fv. ; 66°  44'  N.  56°  08'  Y. ; ca.  175  Fv. ; 66°  45'  N.  56° 
30'  Y.,  ca.  200  Fv.  (‘  Tjalfe  ’ 1908-09).  Bredefjord,  225-290  m.  (Ste- 

PHENSEN,  1912). 


1)  “ Condensed  from  Ludwig  ” [ : 00,  p.  452]. 
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“ Ikke  kendt  fra  0st-Gr0nland  ” [Not  known  from  East-Greenland]. 

“ Dybde  ” [Depth]:  Ca.  40-1250  m.  (2469  m). 

“ Udbredelse  ” [Distribution]  : Nordlige-Atlanterhav,  ned  til  [down  to] 
38°  N.  paa  den  amerikanske  Side  [on  the  American  side] ; paa  den 
europaiske  Side  forekommer  den  fra  Irlands  Sydkyst  til  Murman-Kysten  [on 
the  European  side  it  occurs  from  the  south  coast  of  Ireland  to  the  Murman 
coast].  Nordlige-Stillhav,  fra  [from]  Berings-Straedet  til  Japan  (Yezo).” 

This  species  is  not  represented  in  any  of  the  collections  named  at  the 
outset. 


Lepty chaster  anomalies  Fisher. 

The  first  description  of  this  species  is  due  to  Fisher  and  is  as  follows 
[ : 06a,  p.  115  ] : 

“Bays  5.  11=27  mm. ; r=17  mm. ; R=1.6  r.  Breadth  of  ray  at  base, 

19  mm. 

“In  general  form  and  ornamentation  greatly  resembling  Parastropeden 
inermis  Ludwig.  Disk  broad,  rays  short,  broad  and  blunt ; interbrachial  arcs 
shallow  and  wide ; abactinal  surface  subplane,  capable  of  slight  inflation ; 
marginal  plates  conspicuous,  devoid  of  enlarged  spines  or  spinelets,  but 
covered  with  granules  and  granuliform  spinelets ; actinal  intermediate  areas 
broad ; adambulacral  plates  with  3 or  4 furrow  spines ; small  superambulacral 
plates  present;  a very  tiny  anal  pore  present. 

“ Abactinal  paxillar  area  compact ; paxillae  arranged  in  not  very  regular 
oblique  transverse  rows  at  sides  of  ray ; without  order  in  median  radial 
areas  and  centre  of  disk.  Paxillae  largest  at  base  of  ray  and  in  interradial 
areas  decreasing  conspicuously  in  size  toward  centre  of  disk  and  tip  of  ray ; 
large  at  sides  of  paxillar  area  than  in  mid-radial  region.  Paxillae  with 
subcircular  bases  having  5 or  6 very  short  irregular  lobes,  by  which  neighbour- 
ing plates  touch,  or  even  imbricate  in  centre  of  disk  and  mid-radial  area. 
Papulae  in  5’s  and  6’s  (except  in  centre  of  disk  and  along  mid-radial  lines 
where  they  are  absent).  Column  of  paxillae  about  as  high  as  breadth  of 
base,  flaring  at  summit,  the  largest  crowned  with  a coordinate  floriform 
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group  of  about  40  or  45  short,  terete,  often  clavate,  round-tipped  spinelets ; 
of  these  about  one-half  form  a peripheral  series  and  are  a trifle  slenderer 
and  longer.  On  the  smaller  paxillse  the  spinelets  decrease  markedly  in  size, 
but  only  slightly  in  number. 

“ Supermarginal  plates,  15  in  number  from  median  interradial  line  to 
extremity  of  ray  form  an  arched  bevel  to  border  of  abactinal  surface  ; plates 
shorter  than  wide,  but  increase  in  length  on  outer  half  of  ray.  Plates  of 
both  series  separated  by  transverse  narrow  deep  fasciolar  grooves  and  a 
narrow  deep  groove  (not  so  deep  as  transverse  grooves)  separates  supermar- 
ginal from  inferomarginal  series.  Supermarginal  plates  covered  with  short, 
terete,  blunt  granuliform  spinelets,  similar  to  but  larger  than  paxillar  spinelets, 
becoming  well-defined  slender  spinelets  in  fasciolar  grooves.  Supermarginal 
covering  is  to  be  considered  as  a spinelet  rather  than  granules. 

“Inferomarginal  plates  much  wider  than  long,  encroaching  more  onto 
actinal  area  than  do  superomaginals  onto  abactinal,  and  corresponding  in 
position  to  supermarginal.  Spinelets,  densely  covering  surface  of  plates, 
larger  than  those  of  superomarginals,  and  increasing  in  size  toward  outer 
end  of  plate  which  projects  slightly  beyond  adjacent  end  of  supermarginal, 
thus  defining  the  ambitus.  Inferomarginal  spinelets  granuliform  in  middle 
of  plate,  often  attaining  a squamiform  appearance  at  outer  end ; spinelets  in 
fasciolar  furrows,  slender.  No  enlarged  spines  of  any  sort  on  either  marginal 
series.  Terminal  plate  small,  granulose,  deeply  notched  below. 

“ Actinal  interradial  areas  large ; intermediate  plates  low-paxilliform, 
arranged  in  chevrons,  the  series  adjacent  to  adambulacrals  extending  about 
three-fourths  length  of  ray  or  to  eighth  inferomarginal.  Plates  decrease  in 
size  toward  margin,  are  strongly  imbricated  internally,  and  the  paxillar  crowns 
which  are  composed  of  about  25  to  30  clavate  obtuse,  not  very  crowded, 
spinelets  (slender  when  dry)  surmount  a low  convex  elevation  or  tabulum. 

“ Adambulacral  plates  about  as  wide  as  long,  with  a slightly  rounded, 
angular  furrow  margin,  the  angularity  being  more  pronounced  in  vicinity  of 
mouth  plates.  Armature  consists  of  (1)  a furrow  series  of  4 (sometimes  3) 
terete  or  slightly  flattened  bluntly  pointed  tapering  spinules  about  as  long 
as  plate  and  graduated  in  length  orad,  the  longest  spine  being  on  aboral 
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end  of  plate ; or  tlie  spinules  may  be  disposed  like  rays  of  fan  and  graduated 
in  length  toward  either  end  of  series.  (2)  On  actinal  surface  are  about  3 
longitudinal  series  of  smaller  spinelets,  decreasing  in  length  toward  outer 
edge  of  plate  where  the  spinelets  are  like  those  of  actinal  intermediate 
plates.  Four  spinelets  commonly  occur  in  the  inner  actinal  series  and  about 
3-5  in  each  of  the  outer ; or  the  2 latter  series  may  be  wanting,  the 
spinelets,  instead,  forming  an  irregular  group,  especially  on  outer  part  of 
ray  where  there  are  frequently  upwards  to  16  or  20  actinal  spinelets. 

“ Mouth  plates  narrow,  rather  prominent  actinally,  the  free  margins  of 
the  combined  plates  forming  a salient  angle  into  actinostome ; free  margin 
of  each  plate  slightly  angular  near  inner  end  and  longer  than  the  margin 
adjacent  to  first  adambulacral.  Armature  consists  of  a furrow  series  of  about 
6 or  7 tapering  spinules  decreasing  in  length  from  the  inner  enlarged  tooth, 
outward,  and  thence  continued  along  margin  adjacent  to  first  adambulacral 
in  about  9 much  smaller  spinelets  similar  to  those  of  actinal  intermediate 
plates.  A superficial  series  of  similar  spinelets  follows  margin  of  median 
suture,  increasing  in  size  toward  inner  angle  of  plate,  and  an  incomplete 
more  or  less  irregular  series  often,  but  not  always,  occurs  between  marginal 
and  superficial  series.  There  is  more  or  less  variation  in  the  details  of 
dental  armature. 

“ Madreporic  body  rather  large,  about  midway  between  centre  and  ex- 
treme edge  of  disk.  Striations  coarse,  centrifugal,  very  irregular ; madreporic 
body  sometimes  nearly  hidden  by  5 or  6 large  paxillae. 

“ Type,  No.  21926,  U.  S.  Nat.  Mus.  Type  locality,  Albatross  Station 
3310,  Bering  Sea,  in  58  fathoms,  on  dark  sand  and  mud. 

“ Remarks .- — This  species  bears  a close  resemblance  to  Parastropeden 
inermis  Ludwigi:>,  and  is  probably  congeneric  with  that  form,  although  anomalv.s 
has  a minute  anal  pore.  The  presence  of  an  anal  pore  is,  I believe,  a 
character  of  scarcely  more  than  specific  importance.  For  instance  one  species 
of  Astropeden  has  been  shown  by  Yerbill  to  possess  a minute  anus.  Al- 
though I have  not  yet  had  an  opportunity  to  make  serial  sections  of  the 

1)  “ Mem.  Mus.  Comp.  Zool.,  xxxii,  July,  1905,  76,  pi.  iv,  fig.  21,  22 ; pi.  xxi,  fig.  117  pi. 
xxii,  fig.  126.  (Gulf  of  Panama  and  Cocos  Id.,  1,271  and  1,408  meters.)  ” 
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anal  region  of  anomalies , I have  been  able  to  make  out  a tiny  pore  in  2 
specimens,  and  the  intestine  leading  to  the  pore  is  well  developed.  It  may 
perhaps  seem  heretical  to  classify  the  present  species  with  Lepty chaster,  but 
anomalus  differs  chiefly  from  L.  pacificus  in  having  a larger  disk,  shorter  rays, 
broader  actinal  interradial  areas,  and  a slightly  different  ornamentation  on 
paxillse  and  marginal  plates.  The  superomarginals  are  only  a trifle,  if  any, 
larger  in  anomalus  although  the  inferomarginals  are  a little  longer  and  not 
quite  so  broad.  The  chief  differences  are  therefore  in  proportion.  But 
pacificus  is  an  undoubted  Leptychaster , an  evident  offshoot  of  articus , of  the 
circumpolar  fauna.  It  therefore  follows  in  due  course  that  anomalus  is  a 
Leptychaster,  although  superficially  different  enough  from  kerguelensis , perhaps 
to  warrant  another  generic  designation  if  we  did  not  have  the  intermediate  steps. 

“ Without  having  examined  specimens  of  Parastropeden  inermis  I hesitate 
to  further  question  the  validity  of  the  genus,  although  frankly  I find  no 
generic  characters  other  than  the  size  of  the  superomarginals  that  can 
separate  the  form  from  Leptychaster.  At  any  rate,  L.  anomalus  differs  from 
P.  inermis  in  having  fewer  furrow  spines,  more  paxillae  spinelets,  5 and  6 
papulae  about  the  very  short-lobed  roundish  plates  (instead  of  4),  and  finally 
in  possessing  a minute  anal  pore.  The  general  facies  of  the  2 forms  is  stri- 
kingly alike.” 

Yereill  makes  a new  genus,  Glyphaster,  for  the  present  species,  but  does 
not  give  any  generic  diagnosis  [ : 09a,  p.  553]. 

Fisher,  gives  a very  detailed  description  of  it  as  follows  [ : 11,  p.  48,4  figs.] : 

“Diagnosis. — Rays  five.  R = 27  mm. ; R=1.6r.  Breadth  of  ray  at  base, 
19  mm.  Usual  form  stellato-pentagonal ; disk  broad,  rays  short,  broad,  and 
blunt ; interbrachial  arcs  shallow  and  wide  ; general  form  depressed  ; abactinal 
surface  subplane,  capable  of  slight  inflation ; actinal  surface  slightly  arched 
due  to  rays  bending  upward ; marginal  plates  conspicuous,  few  in  number, 
devoid  of  any  enlarged  spines  or  specialised  armature,  but  covered  with  short 
spinelets ; actinal  intermediate  areas  broad ; adambulacral  plates  with  three 
or  four  furrow  spinules,  and  on  actinal  surface  with  three  longitudinal  series 
of  smaller  spinelets,  decreasing  in  length  toward  outer  edge  of  plate  ; small 
superambulacral  plates  present ; a very  small  anal  pore  present. 
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“ Description. — Abactinal  paxillar  area  compact ; paxillse  arranged  in  not 
very  regular  oblique  transverse  rows  at  sides  of  ray ; without  order  in 
median  radial  area  and  centre  of  disk.  Paxillae  largest  at  base  of  ray  and 
in  interradial  areas,  decreasing  conspicuously  in  size  toward  centre  of  disk 
and  tip  of  ray ; larger  at  sides  of  paxillar  area  than  in  midradial  region. 
Column  of  paxilla  about  as  high  as  breadth  of  base,  flaring  at  summit,  the 
largest  crowned  with  a coordinate  floriform  group  of  about  forty-five  short, 
terete,  often  clavate,  round-tipped  spinelets  ; of  these  about  one-lialf  form  a 
peripheral  series  and  are  a trifle  slenderer  and  longer.  On  the  smaller 
paxillpe  the  spinelets  decrease  markedly  in  size,  but  only  slightly  in  number. 

“Abactinal  plates  in  a prepared  specimen,  from  inner  or  coelomic  side. 
Plates  small,  closer  together  along  midradial  line  and  in  centre  of  disk  where 
there  are  no  papulae  than  at  sides  of  area  where  papulae  are  present.  Plates 
of  latter  region  are  circular  in  general  shape,  but  nearly  always  more  or  less 
irregular;  with  four,  five,  or  six  short,  abrupt,  lobes  irregular  in  length, 
thickness  and  in  distribution  on  the  periphery  of  plate.  These  plates  of 
papular  area  are  arranged  in  perceptible,  although  irregular,  oblique  trans- 
verse rows  (parallel  with  interradial  line).  Usually  six  papulae  occur  around 
each  plate  (often  five,  and  rarely  four)  emerging  between  the  irregular  lobes 
by  which  plates  usually  touch.  Plates  along  median  area  of  ray  are  even 
less  regular  than  others,  and  frequently  there  are  no  lobes  at  all.  They  are 
slightly  smaller,  and  papulae  are  absent  from  a strip  about  four  plates  wide. 
Toward  centre  of  disk,  plates  decrease  rapidly  in  size,  become  more  crowd- 
ed, and  lobes  if  present  are  very  inconspicuous  and  of  irregular  occurrence. 
The  large  primary  interradial  plate  placed  just  adcentrally  to  the  madreporic 
canal  is  convex  internally  (bears  a large  paxilla  externally),  and  is  slightly 
concave  on  the  outer  edge,  next  to  madreporic  canal ; three  or  four  other 
less  regular  and  smaller  plates  complete  the  circle  about  the  madreporic  canal. 

“ Supermarginal  plates,  fifteen  in  number  from  median  interradial  line 
to  extremity  of  ray  form  an  arched  bevel  to  border  of  abactinal  surface  ; 
plates  shorter  than  wide,  but  increase  in  length  on  outer  half  of  ray.  Plates 
of  both  series  separated  by  transverse  narrow  deep  fasciolar  grooves  and  a 
narrow  deep  groove  from  inferomarginal  series.  Superomarginal  plates 
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covered  witli  short,  terete,  blunt,  granuliform  spinelets,  similar  to  but  larger 
than  paxillar  spinelets,  becoming  well  defined,  slender  spinelets  in  the  fasciolar 
grooves.  The  superomarginal  spinelets  are  close-set  and  small,  forming  an 
even  nap  on  the  exposed  surface  of  plates. 

“ Inferomarginal  plates  much  wider  than  long,  encroaching  more  onto 
actinal  area  than  do  superomarginals  onto  abactinal,  and  corresponding  in 
position  to  superomarginals.  Spinelets,  densely  covering  surface  of  plate, 
larger  than  those  of  superomarginals,  and  increasing  in  size  toward  outer 
end  of  plate  which  projects  slightly  beyond  adjacent  end  of  superomarginal, 
thus  defining  the  ambitus.  Inferomarginal  spinelets  somewhat  granuliform 
in  middle  of  plate,  often  attaining  a squamiform  -appearance  near  outer  end  ; 
spinelets  in  fasciolar  furrows,  slender.  Spinelets  on  extreme  upper  or  outer 
edge  of  plate  (above  the  squamiform  spinelets)  are  similar  to  those  of  ad- 
jacent portion  of  superomarginals,  the  true  ambitus  or  edge  of  ray  being  a 
little  below  the  margin  of  plate.  It  is  on  this  rounded  edge  of  ray  that  the 
largest  spinelets  occur.  No  enlarged  spines  or  tubercles  on  either  marginal 
series.  Terminal  plate  small,  granulose,  deeply  notched  below. 

“ Actinal  interradial  area  large  ; intermediate  plates  low-paxilliform,  arrang- 
ed in  chevrons,  the  series  adjacent  to  adambulacrals  extending  about  three- 
fourths  length  of  ray  or  to  eighth  inferomarginal.  Plates  decrease  in  size 
toward  margin,  are  strongly  imbricated  internally,  and  the  paxillar  crowns 
which  are  composed  of  about  twenty-five  to  thirty  clavate  obtuse,  not  very 
crowded,  spinelets  (slender  when  dry)  surmount  a very  low  convex  elevation 
or  tabulum.  Well-defined  fasciolar  channels  separate  these  tabula. 

“ Adambulacral  plates  about  as  wide  as  long,  with  a slightly  rounded, 
angular  furrow  margin,  the  angularity  being  more  pronounced  in  vicinity  of 
mouth  plate.  Armature  consists  of  (1)  a furrow  series  of  four  (sometimes 
three)  terete  or  slightly  flattened  bluntly  pointed  tapering  spinules  about  as 
long  as  plate  and  graduated  in  length  orad,  the  longest  spine  being  on 
aboral  end  of  plate ; or  the  spinules  may  be  disposed  like  rays  of  fan  and 
graduated  in  length  toward  either  end  of  series.  (2)  On  actinal  surface  are 
about  three  longitudinal  series  of  smaller  spinelets,  decreasing  in  length  to- 
ward outer  edge  of  plate  -where  the  spinelets  are  like  those  of  actinal  inter- 
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mediate  plates.  Four  spinelets  commonly  occur  in  the  inner  actinal  series 
and  about  three  to  five  in  each  of  the  outer  ; or  the  two  latter  series  may 
be  wanting,  the  spinelets,  instead,  forming  an  irregular  group,  especially  on 
outer  part  of  ray  where  there  are  frequently  upward  to  sixteen  or  twenty 
actinal  spinelets. 

“ Mouth  plates  narrow,  rather  prominent  actinally,  the  free  margins  of 
the  combined  plates  forming  a salient  angle  into  actinostome  ; free  margin 
of  each  plate  slightly  angular  near  inner  end  and  longer  than  the  margin 
adjacent  to  first  adambulacral.  Armature  consists  of  a furrow  series  of  about 
six  or  seven  tapering  spinules  decreasing  in  length  from  the  inner  enlarged 
tooth,  outward,  and  thence  continued  along  margin  adjacent  to  first  adambu- 
lacral in  about  nine  much  smaller  spinelets  similar  to  those  of  actinal  in- 
termediate plates.  A superficial  series  of  similar  spinelets  follows  margin  of 
median  suture,  increasing  in  size  toward  inner  angle  of  plate,  and  an  in- 
complete more  or  less  irregular  series  often,  but  not  always,  occurs  between 
marginal  and  superficial  series.  There  is  more  or  less  variation  in  the  details 
of  dental  armature.  The  exposed,  outer,  slightly  convex  surface  of  the  com- 
bined plates  has  the  appearance  of  being  covered  with  a bristling  armature 
of  short  papilliform  spinelets,  very  similar  to  those  on  adjacent  actinal  inter- 
mediate plates. 

“ Madreporic  body  rather  large,  about  midway  between  centre  and 
extreme  edge  of  disk.  Striations  coarse,  centrifugal,  very  irregular ; mad- 
reporic body  sometimes  nearly  hidden  by  five  or  six  large  paxillge. 

“ Superambulacral  plates  present,  though  small.  Absent  from  the  first 
ambulacral  plates,  and  from  the  distal  six  or  seven,  which  are  much  re- 
duced and  crowded  against  the  adjacent  inf ero marginals.  Gonads  forming  a 
tuft  of  tubules  on  either  side  of  the  interradial  septum,  five  or  six  tubules 
(two  or  three  times  dichotomously  divided)  to  each  tuft.  The  gonads  do  not 
consist  of  a series  of  tufts  extending  along  the  rays  as  in  Dipsacaster.  A 
Polian  vesicle  in  each  interradius.  Interradial  septa  uncalcified. 

“ Variations. — The  specimens  assembled  under  this  form  present  a very 
considerable  amount  of  variation,  and  when  the  extremes  are  placed  side  by 
side  it  is  hard  to  believe  that  there  are  not  two  valid  species.  But  there 
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is  sucli  a bewildering  number  of  more  or  less  perfect  intermediate  stages 
that  one  is  forced  to  range  them  all  under  one  head. 

“ The  most  important  variations  occurring  in  this  species  are  in  respect  to 
dimensions  and  the  size  of  the  marginal  plates.  Some  examples  have  a 
more  stellate  form,  while  others  verge  onto  an  arcuate  pentagonal  shape. 
Again,  one  extreme  has  fairly  massive  superomarginals,  which  are  large  up 
to  the  tip  of  the  very  blunt  ray,  while  in  the  other  extreme,  the  upper 
marginals  are  more  numerous  and  relatively  smaller,  and  the  tip  of  the  ray 
is  not  so  blunt.  The  latter  form  is  not  so  numerous  as  the  first,  which  is 
typical.  The  effect  of  this  difference  of  shape  on  the  relative  dimensions  is 
shown  in  the  following  table : 

“ Table  showing  effect  of  shape  on  relative  dimensions  in  Leptychaster 
anomalies. 


Station 

E. 

r. 

11  : r 

Breadth  of  ray 
at  base. 

Number  of  supero- 
marginals. 

3310 

27 

17 

1.61 : 1 

19.0 

15 

4281 

21 

13 

1.62  : 1 

16.0 

10 

3334 

25 

15 

1.7  : 1 

16.5 

13 

4281 

29 

17 

1.7:1 

19.0 

13 

3486 

28 

14 

2:1 

16.0 

18 

“ The  number  of  spinelets  on  the  outer  half  of  the  adambulacral  plates 
(i.e.,  on  actinal  face)  varies  slightly,  and  they  are  a trifle  longer  and 
slenderer  in  some  individuals  than  in  others.  The  tip  of  the  ray  in  this 
species  is  rounded  and  blunt,  while  it  is  sharp  in  pacijicus.  This,  with  the 
fewer  and  more  transversely  placed  inferomarginal  plates  of  anomalies,  will 
serve  to  distinguish  the  longer  rayed  individuals  from  pacijicus.  Variation 
within  narrow  limits  occurs  in  the  size  of  the  paxillse,  in  general  the  ex- 
amples with  more  massive  marginals  having  the  larger  paxillae.  The  greatest 
difference  in  general  facies  is  caused,  however,  by  the  variation  in  size  of 
marginals  referred  to  above.  A slight  difference  in  width  causes  a varying 
amount  of  encroachment  upon  the  abactinal  paxillar  area.  In  general  the 
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shorter  armed  individuals  have  wider  and  more  massive  marginal  plates, 
but  this  is  not  invariably  the  case.  The  extreme  variants  in  proportions 
are  found  at  the  same  station. 

“Young. — The  smallest  specimen  (station  4538)  measures  41=8  mm., 
r = 6mm.;  rays  broad,  stout,  blunt,  with  seven  rather  massive  supero- 
marginals,  which  are  larger  relatively  than  in  adults.  Paxillse  with  nine  or 
ten  peripheral  and  two  to  five  central  spinelets ; adambulacral  plates  with 
four  furrow  spines.  Terminal  plate  small.  This  species  has  much  larger 
marginal  plates  than  equal  sized  Pseudar chaster  pusillus,  and  the  latter 
species  has  very  large  terminal  plates  and  spiny  inferomarginals,  so  that 
there  is  no  danger  of  confusing  the  two  forms  in  a superficial  examination. 

“ Type.— Cat.  No.  21926,  U.S.N.M. 

“ Type-locality. — Albatross  station  3310,  vicinity  of  Unalaska,  Alaska, 
58  fathoms,  on  fine  dark  sand  and  mud. 

“ Distribution. — Bering  Sea  (vicinity  of  Pribilof  Islands  and  west  of  St. 
Paul)  to  southeast  Alaska,  and  off  Monterey  Bay,  California ; on  the  Asiatic 
side  to  the  Sea  of  Japan.  Bathymetrical  range,  32  to  688  fathoms  in 
Bering  Sea  and  northern  part  of  range,  to  871  fathoms  off  Monterey  Bay. 
Found  on  fine  gray  or  black  sand,  green  mud,  or  on  pebbles. 

“Specimens  examined. — The  following  is  a complete  list  of  localities 
from  which  one  hundred  and  seventy-eight  specimens  have  been  examined  : 

“ Specimens  of  Leptychaster  anomalus  examined. 


Station. 

Locality. 

Depth. 

Nature  of  bottom. 

Number 
of  Speci- 
mens. 

| Collection. 

2847 

Vicinity  of  Shumagin  Is- 
IflTidQ  A 

Fathoms 

} 48 

fine  gray  sand 

1 

U.S.  Nat. 
Mus. 
do. 

do. 

do. 

do. 

do. 

2848 

laUUo  j xlidiOAtt 

do 

110 

69 

58 

60 

green  mud 

13 

Q 

2849 

do 

do. 

2852 

do 

black  sand 

o 

9 

2854 

Off  Kadiak  Island,  Alaska 

do 

LX 

1 

2855 

Off  Sitkalidak  Island,  vici- 
nity Kadiak  Island  Alas- 
ka   

| 69 

green  mud 

10 

3223 

Bering  Sea,  vicinity  of  Un- 
alaska, Alaska 

} 56 

black  pebbles 

1 

do. 
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Station. 

Locality. 

3224 

North  of  Unimak  Island,  ] 
Alaska j 

3257 

do 

3263 

do 

3310 

Vicinity  of  Unalaska,  A-  ] 
laska  j 

3311 

do 

3313 

do 

3334 

do 

3486 

West  of  St.  Paul  Island,  j 

3488 

do 

3501 

South  of  St.  George  Is- 1 

3548 

Near  Unimak,  Aleutians. 

3602 

Bering  Sea,  vicinity  of  ) 
Pribilof  Island J 

Shumagin  Islands,  Alaska 

Unalaska 

No  locality  D 

4230 

Vicinity  of  Naha  Bay,  . 
Behm  Canal,  southeastern 
Alaska ' 

4233 

Vicinity  of  Yes  Bay,  Behm 
Canal 

4265 

Ofii  Sitka  Sound,  Alaska . . 

4280 

Chignik  Bay,  Kadiak  Is-  1 
land j 

4286 

do 

4538 

Off  Monterey  Bay,  Cali-  j 
fornia i 

4768 

Bowers  Bank,  Bering  Sea 

4775 

do 

4784 

Vicinity  of  Attu  Island,  ) 
Aleutians J 

4818 

Sea  of  Japan  (38°08'N. ; 
138°  33/E.) 

4867 

Sea  of  Japan 

Depth. 


Nature  of  bottom. 


Number 
of  Speci- 
mens. 

Collection. 

1 

U.S.  Nat. 
Mus. 

2 

do. 

12 

do. 

15 

do. 

28 

do. 

50 

do. 

1 

do. 

2 

do. 

5 

do. 

1 

do. 

1 

do. 

1 

do. 

1 

1 

do. 

U.S.  Nat. 
Mus.,W.H. 
Dali,  No. 
6073. 

9 

U.S.  Nat. 
Mus. 

3 

Albatross, 

1903. 

1 

do. 

1 

do. 

2 

do. 

2 

do. 

1 

Albatross, 

1904. 

3 

Albatross. 

1906. 

1 

do. 

1 

do. 

1 

do. 

1 

do. 

Fathoms 

121 

81 

61 

58 

85 

68 

56 

150 

106 

688 

91 

81 

58 

80 


► 240-108 

39-45 

590° 

32 

57-63 

■ 871-795 

764 

584 

135 

225 

150 


black  sand  and  gravel  . . 
gray  sand  and  gravel .... 
black  mnd  

fine  dark  sand  and  mud 

green  mud  

fine  black  sand  

mud  and  sand 

green  mud,  fine  sand 

green  mud,  gray  sand 

green  mud  

black  mud  

green  mud,  sand 

sand 

rocky 

grey  mud,  rocky 

green  mud,  rocky  

green  mud,  black  sand . . 

green  mud,  rocks  

gray  sand  and  rocks 

greenish  brown  mud .... 

green  mud  

coarse  pebbles 

fine  brown  mud 

green  mud  


1)  “ Bottles  broken  by  earthquake,  1906.” 

2)  “ Not  typical.” 
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“ Remarks. — The  reasons  which  may  be  advanced  for  placing  this  species 
under  the  genus  Leptychaster  are  the  following : Leptychaster  arcticus,  which 

ranges  into  Bering  Sea,  has  in  the  same  region  a close  relative,  pacificus, 
which  differs  in  possessing  broader  and  less  numerous  marginal  plates.  The 
superomarginals  of  arcticus  are  throughout  the  ray  scarcely  larger  than 
paxillae,  but  are  of  conspicuous  size  in  pacificus , and  in  the  interbrachial 
region  are  considerably  wider  than  midway  along  ray.  After  a close  com- 
parison of  the  two  forms  it  has  not  been  possible  to  separate  them  gene- 
rically.  The  character  of  the  marginals,  abactinal  paxillae,  adambulacral 
plates  and  armature,  distribution  of  gonads,  and  distribution  of  papulae  are 
essentially  the  same  in  the  two  forms.  The  width  of  the  superomarginals 
remains  the  most  conspicuous  difference.  By  the  same  reasoning  it  is 
impossible  to  separate  generically  anomalus  from  pacificus.  In  the  former 
the  width  of  the  superomarginals  has  been  found  to  vary  considerably ; 
hence  if  this  character  is  unstable  for  a species  it  obviously  can  not  be 
used  to  diagnose  a genus.  The  wholly  unarmed  marginals  remain,  however, 
very  characteristic  of  the  genus.  Thus  L.  arcticus  and  L.  anomalus  re- 
present two  extremes,  with  pacificus  in  between.  L.  propinquus , described 
below,  somewhat  resembles  L.  kerguelensis  when  viewed  from  above,  and 
still  more  Mimaster  cognatus , although  the  interbrachial  arcs  are  rounder  and 
the  inferomarginals  wider  in  proportion  to  length.  As  noted  under  Gephy- 
reaster  swifti , in  view  of  the  range  of  variation  within  the  genus  Leptychaster, 
it  is  very  doubtful  if  Mimaster  cognatus  is  a Mimaster.  It  seems  to  be  a 
Leptychaster. 

“ LeptycJuister  anomalus  bears  a striking  resemblance  to  Parastropecten 
inermis  Ludwig,  which  appears  to  be  based  on  young  specimens,  however. 
From  this  species  anomalus  differs  in  having  three  or  four  furrow  spinelets 
instead  of  six  or  seven,  in  having  five  or  six  papulae  about  each  plate  or 
paxilla  instead  of  four,  and  in  having  a minute  anal  opening. 

“ The  diagnosis  given  by  Ludwig  for  Parastropecten  is  as  follows 
[ : 05,  p.  76]  : ‘ Die  neue  Gattung  unterscheidet  sich  von  Astropecten  durch 

den  volligen  Mangel  von  unteren  und  oberen  Kandstacheln,  durch  kurze 
Arme  und  durch  verhaltnismassig  grosse  ventrale  Interradialfelder,  deren 
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Platten  ( = Yentrolateralplatten)  eine  paxillare  Form  haben.’  In  other  words, 
the  genus  is  erected  on  the  strength  of  the  unarmed  marginals  and  large 
actinal  areas — just  the  features  in  which  Leptycliaster  differs  from  Astropeden, 
for  the  size  of  the  superomarginals  has  been  shown  to  be  variable  within  a 
species,  and  not  diagnostic  of  a genus. 

“ The  impossibility  of  recognising  a separate  genus  Parastropeden  for 
inermis  and  anomalus  is  the  fact  that  Leptycliaster  propinquus  would  have 
to  be  ranked  under  Leptycliaster  on  account  of  small  superomarginals,  L. 
anomalus , of  course,  under  Parastropeden , L.  pacificus  probably  under 
Par  astropeden,  on  account  of  the  larger  superomarginals,  although  it  is  a 
close  relative  of  L.  ardicus.  To  divide  the  genera  on  the  presence  or  absence 
of  an  anus  would  lead  to  the  ranking  of  Parastropeden  inermis  and  Leptycli- 
aster ardicus  under  one  genus  and  the  other  forms  under  another,  and 
would  necessitate  ignoring  the  very  characters  upon  which  we  base  genera. 

“ Consequently,  although  Parastropeden  seemed  fully  warranted  when 
described,  it  seems  best  now  to  merge  it  with  Leptycliaster. 

“ The  genus  Gly phaster  Verrtll  based  (without  diagnosis)  on  Z.  anomalus 
seems  to  be  synonymous  with  Parastropeden , which  would  therefore  have 
precedence  if  anomalus  constituted  a separate  genus.  Since  there  are  inter- 
grading forms  with  ardicus , I have  no  hesitation  in  saying  that  neither 
Glyphaster  nor  Parastropeden  can  be  so  diagnosed  as  to  include  Leptycli- 
aster propinquus  and  exclude  typical  Leptycliaster. 

“ I have  examined  two  small  specimens  from  the  Sea  of  Japan,  collect- 
ed by  the  Albatross  in  1906.  If  the  tiny  specimen  from  off  Monterey  is 
certainly  anomalus , the  species  probably  has  a continuous  distribution  by 
way  of  Bering  Sea.  It  is  of  interest  to  note  that  the  Japanese  examples 
are  fairly  typical.  Both  of  them  have  epiproctal  cones,  and  in  one  the  tiny 
anal  pore  is  visible  (in  sunlight)  with  a strong  glass.” 

This  species  is  not  contained  in  any  of  the  collections  mentioned  at 
the  outset. 
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JJipsacctster. 

The  genus  Dipsacaster  was  set  up  by  Alcock  [’93,  p.  87]  with 
the  following  diagnosis  : 

“ Disk  large,  with  flat  rigid  rays  of  moderate  length.  Abac- 
tinal  surface  of  disk  and  rays  with  compact  definitely  arranged 
paxillae  and  numerous  intervening  papula?. 

“ Marginal  plates  with  highly  developed  ridges  and  fasciolar 
channels ; the  inferomarginals  with  enlarged  spines. 

“ Actinal  interradial  areas  large,  with  numerous  intermediate 
plates  extending  far  along  the  rays,  and  bearing  compact  rosettes 
of  spinelets. 

“ Adambulacral  plates  with  a palmate  or  pectinate  furrow- 
series  of  spinelets,  and  actinally  with  several  series  of  spinelets 
arranged  in, rosette-like  groups. 

“ Madreporiform  plate  large  but  concealed. 

“No  anus  exists,  and  though  a minute  pore  is  present  in  the 
centre  of  the  disk,  it  has  no  communication  with  the  lumen  of 
the  intestine.  No  pedicellarige.” 

There  have  been  described  seven  species,  D.  sladeni  Alcock 
[ ’92,  p.  87],  D.  pentcigoncilis  Alcock  [’93a,  p.  172],  D.  eximius  Fisher 
[ : 05,  p.  296  ; : 11,  p.  86],  D.  nesiotes  Fjsher  [ : 06,  p.  1026],  D.  bore- 
alis Fisher  [ : 10,  p.  546  ; : 11,  p.  91],  D.  laetmophilus  Fisher  [ : 10, 
p.  546  ; : 11,  p.  95],  and  D.  anoplus  Fisher  [ : 10,  p.547  ; : 11,  p.  97], 
the  first  two  from  the  Indian  Ocean  and  the  rest  from  the  Pacific. 

In  view  of  the  characters  presented  by  the  species  described 
below,  it  is  necessary  to  modify  the  original  generic  diagnosis 
slightly  by  striking  out  the  phrase  “ the  inferomarginals  with  en- 
larged spines  ” and  inserting  “ or  more  or  less  soft  ” between 
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“ rigid  ” and  “ rays  of  moderate  length.”  It  appears  to  me  not 
necessary  to  set  np  a new  genus  for  the  sake  of  these  characters. 
In  having  the  inferomarginal  plates  destitute  of  any.  specialised 
spines  this  species  is  like  D.  anoplus. 


Dipsacaster  grandissimus,  n.  sp. 

(PI.  YHI,  figs.  136-139 ; PI.  IX,  figs.  140-141.) 

This  is  a very  characteristic  species,  different  from  any  one  of 
the  genus  yet  described,  the  most  striking  feature  being  the  softness 
of  the  body,  especially  on  the  abactinal  side.  Its  great  size  is  also 
remarkable.  I have  only  one  specimen,  in  which  the  marginals 
are  more  or  less  disjointed,  owing  partly  to  maceration,  but 
more,  as  I take  it,  to  the  softness  of  the  intervening  tissue.  The 
whole  body  is  very  flat,  and  a slightly  elevated  carinal  ridge  is 
seen  to  be  present  in  each  arm,  all  meeting  at  the  centre  of  the 
disk,  so  that  there  is  left  a depressed  area  in  each  interradius, 
similarly  as  in  some  species  of  Pentagonaster.  The  disk  is  very 
large ; the  arms  are  very  broad  at  the  base  and  rounded  at  the 
end ; so  that  the  body  is  regularly  and  broadly  5 -radiate. 

The  mouth  is  largely  open  in  my  specimen,  and  the  am- 
bulacral  furrows  are  also  very  wide ; but  these  conditions  evident- 
ly depend  much  on  the  contraction  of  the  muscles.  The  am- 
bulacral  feet  are  very  large  and  appear  to  be  provided  with  a 
small  sucker.  My  specimen  measured  as  follows  : 


r 

Pv 

R:r 

MS 

mra. 

mm. 

45 

115 

2.5 

30 

Superomcirgincils. — These  are  very  conspicuous,  but  do  not 
form  the  lateral  forder  of  the  body,  except  near  the  tip  of  the 
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arms,  where  they  are  either  flush  with  the  inferomarginals  or 
slightly  more  projecting.  At  the  interbrachial  arc  the  supero- 
marginals  are  three  times  as  broad  as  long,  but  they  become 
relatively  much  longer  distally.  At  a short  distance  from  the 
tip  of  the  arms  the  superomarginals  are  mostly  seen  to  decrease 
in  breadth  rather  suddenly,  so  that  the  paxillar  area  is  more  or 
less  broadened  out  (PL  IX,  fig.  140).  From  about  the  middle  of 
the  arms  outwards  the  superomarginals  are  very  nearly  twice  as 
broad  as  long.  In  my  specimen  almost  all  of  the  superomarginals 
are  denuded  of  their  armature,  but  from  what  little  scraps  left 
on  them  I infer  that  they  were  uniformly  and  thickly  covered 
with  subcapillary  spinelets  of  a silky  appearance.  I imagine  that 
there  were  no  prominent  spines,  as  the  surface  of  the  superomargi- 
nals presents  a very  finely  and  uniformly  granulated  appearance. 
The  fasciolar  grooves  are  rather  shallow  but  well  developed,  and 
are  covered  with  capillary  spinelets. 

Inferomarginals . — The  inferomarginals  are  much  more  projecting 
than  the  superior  series  at  the  interbrachial  arc  and  the  greater  part 
of  the  arms,  and  form  the  lateral  margin  of  the  body,  except  for 
a short  stretch  near  the  tip  of  the  arms.  Like  the  superomarginals 
they  are  about  three  times  as  broad  as  long  at  the  interbrachial 
angle,  but  become  relatively  much  longer  towards  the  tip  of  the 
arms.  The  two  marginals  are  coincident  along  nearly  half  the 
length  of  the  arms,  but  in  the  more  distal  part  they  are  alternate. 
The  inferomarginals  are  uniformly  covered  with  a thick  coat  of 
very  fine,  somewhat  flattened  spines  of  a silky  appearance.  The 
fasciolar  grooves  are  covered  with  very  short  capillary  spinelets. 

Adambnlacrals . — The  adambulacrals  are  more  numerous  than 
the  inferomarginals  by  only  four  or  five  for  the  entire  arm.  As 
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seen  from  the  surface  the  adambulacral  plates  are  nearly  square 
near  the  mouth,  but  they  soon  become  longer  than  broad  to- 
wards the  middle  of  the  arms,  and  again  become  as  broad  as 
long  toward  the  tip  of  the  arms.  At  the  furrow  margin  on 
each  plate  there  is  a series  of  very  conspicuous,  long  spines,  7-9 
in  number,  with  the  central  ones  longer  and  those  towards  the 
two  ends  shorter  (PI.  VIII,  fig.  138).  These  spines  are  very 
stout,  pointed  at  the  end,  angular  and  flattened  transversely  to 
the  furrow,  so  that  a cross-section  of  any  one  of  them  would  be 
a regular  rectangle.  On  the  actinal  surface  of  the  plate  there 
are  some  very  sharply  pointed  spines  with  enlarged  bases  appar- 
ently without  any  regular  arrangement,  some  twenty  in  number. 
These  spines  are  much  shorter  and  more  slender  than  those  of 
the  furrow  series. 

Mouth- plates. — These  are  very  large,  and  when  denuded  of 
their  spines  are  seen  to  be  lightly  ankylosed  together  for  a short 
distance  at  the  mouth  end.  Each  plate  is  comparatively  long 
and  narrow,  and  the  outline  of  its  external  margin  is  somewhat 
like  that  of  a brace  (PI.  VIII,  fig.  137).  Along  the  edge  border- 
ing on  the  ambulacral  furrow  there  is  a conspicuous  series  of 
very  stout,  angular,  flattened  spines,  mostly  with  truncated 
ends,  ten  to  a dozen  in  number  (PI.  VIII,  fig.  136).  The  spine 
at  the  mouth  end  is  stout,  but  it  does  not  project  prominently 
towards  the  mouth ; the  spines  afc  the  farther  end  of  the  series 
is  smaller  and  more  pointed  in  form.  The  above  mentioned 
furrow  series  of  spines  encloses  with  its  fellow  an  area  on  the 
mouth-plates,  in  which  there  are  usually  from  a dozen  to  fifteen 
sharply  pointed  spines,  considerably  smaller  than  those  of  the 
furrow  series.  They  are  usually  more  or  less  conical  in  form, 
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but  they  may  also  be  more  or  less  like  the  oral  spines  in  shape. 
The  area  bearing  these  conical  spines,  is  generally  depressed,  and 
a distinct  furrow  is  present  on  each  plate  (PI.  VIII,  fig.  136,  137). 
The  abcentral  part  of  the  surface  of  each  mouth -plate  is  thickly 
covered  with  numerous  spines,  not  very  long,  irregular  in  shape, 
some  pointed  but  most  of  them  with  rough  ends,  and  striated 
lengthwise.  The  spines  along  the  border  facing  the  first  adam- 
bulacral  plate  are  pointed  and  conical.  The  spines  covering  the 
abcentral  part  of  each  mouth-plate  are  some  fifty  or  sixty  in 
number,  making  from  one  hundred  to  one  hundred  and  twenty  for 
each  pair  of  mouth-plates. 

Ventrolaterals. — The  ventrolateral  areas  are  very  large,  and  the 
plates  very  numerous,  there  being  about  185  in  each  interradius. 
They  are  regularly  arranged  in  obliquely  transverse  rows  correspond- 
ing to  each  adambulacral  plate,  and  reach  out  to  near  the  end  of 
the  arms.  The  rows  corresponding  to  the  first  adambulacrals  do  not 
reach  the  marginals,  and  there  are  five  or  six  plates  for  these  two 
adambulacrals  in  each  interradius.  The  plates  next  the  adambula- 
crals are  tolerably  large,  but  those  away  from  them  gradual- 
ly diminish  in  size  outwards,  so  that  the  plates  adjoining  the 
marginals  in  the  interbrachial  arc  are  very  small.  The  ventrolateral 
plates  are  uniformly  and  thickly  covered  with  very  small  spines 
exactly  like  those  of  the  inferomarginals  (PI.  VIII,  fig.  138).  They 
appear  to  be  always  directed  towards  the  lateral  margin  of  the 
body.  Between  the  plates  is  left  enough  soft  tissue  to  allow  them 
a good  deal  of  movement. 

Paxillce . — The  paxillac  are  well  spaced  and  a good  deal  of 
soft  tissue  is  present  between  their  bases.  When  the  coronal 
spinelets  are  removed  and  the  tabulum  is  taken  out,  it  is  seen 
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to  be  somewhat  hour-glass  shaped,  the  top  of  the  tabulum  being 
especially  well  rounded  (PL  VIII,  fig.  139).  The  paxillae  are 
largest  on  the  madreporite,  where  they  are  mostly  flattened  from  side 
to  side,  so  that  on  a top  view  they  appear  more  or  less  ellipsoidal ; 
they  are  not,  however,  so  tall  as  in  the  other  parts  of  the  body. 
Outside  of  the  madreporite  the  largest  paxillae  are  found  in  the 
more  central  part  of  the  disk  and  along  the  carinal  ridges  of  the 
arms.  Near  the  end  of  the  arms  and  the  margin  of  the  body 
they  are  smaller.  The  coronal  spinelets  are  very  fine,  pointed  and 
slender ; there  is  no  distinction  of  centrals  and  peripherals,  but 
those  borne  along  the  periphery  are  usually  shorter.  The  spinelets 
are  close  together,  so  that  the  general  shape  of  the  corona  is 
that  of  a rounded  cone  (PI.  VIII,  fig.  139).  On  one  of  the  larger 
paxillae  near  the  centre  of  the  disk  45  coronal  spinelets  were  count- 
ed. There  is  no  area  of  small  paxillae  at  the  centre  of  the  disk. 
The  papular  pores  are  very  numerous  and  comparatively  large,  there 
being  sometimes  as  many  as  four  or  five  in  an  area  enclosed  by 
any  four  paxillae ; so  that  in  some  places  the  dorsal  wall  of  the 
body  presents  a reticulated  appearance.  The  papulae  are  distributed 
almost  uniformly  on  the  whole  abactinal  surface  of  the  body. 

Madreporite. — The  madreporite  is  very  large,  being  bout  12  mm. 
in  diameter  in  the  specimen  here  described,  depressed,  circular,  of 
very  uneven  surface,  the  larger  elevations  and  depressions  being 
arranged  radially.  The  whole  surface  is  traversed  by  very 
minute  grooves.  It  is  situated  a little  nearer  the  margin  than  the 
centre  of  the  disk.  It  bears  on  its  surface  about  twenty  larges 
paxillae,  and  is  not  conspicuous  in  an  entire  view  of  the  animal. 

Terminal  plate. — The  terminal  plate  is  relatively  very  small, 
and  nearly  round. 
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Locality . — Off  Misaki,  from  a depth  of  640  m. 

Specimen  in  S.  C. 

Craspi deist er  hesperus  (Muller  & Troschel). 

This  species  was  first  described  under  the  name  of  Arcliaster  liesperus 
by  Muller  and  Troschel  [ ’40,  p.  323],  and  redescribed  in  the  “ System.” 
The  following  is  extracted  from  the  latter  [ ’42,  p.  66]  : 

“ Archaster  hesperus  Nob. 

“ Arcliaster  hesperus  Mull.  Tr.  Monatsbericht  der  Acad,  der  Wissenscli. 
zu  Berlin  1840,  April : Wiegmann’s  Archiv,  Jahrgang  VI,  Band  II,  p.  323. 

“ Fiinf  Axme.  Der  kleine  Halbmesser  verhalt  sich  zum  grossen  wie  1 : 
3J.  Die  Winkel  zwischen  den  Armen  sind  scharf,  oder  kaum  ausgerundet. 
Die  Furchenpapillen  bekleiden  nicht  bloss  den  Band  der  Furchen,  wo  ihrer 
fiinf  grossere  auf  einer  Platte  stehen,  sondern  begranzen  auch  kleiner  die 
iibrigen  Bander  ihrer  Platte.  An  jedem  A^me  25-30  Bandplatten.  Die 
Bedecknng  derselben  wie  bei  der  vorigen  Art.1^  Die  Papillen  des  Biickens 
stehen  auf  den  Armen  in  queren  Beihen,  ohne  eine  mittlere  zusammenliangende 
starkere  Beihe  zu  bilden.  Auf  dem  mittlern  Theil  der  Scheibe,  in  der  Nahe 
des  Afters,  sind  die  Paxillen  sehr  klein  und  zahlreicli.  Die  Madreporen- 
platte  liegt  naher  dem  Bande  als  der  Mitte. 

“ Farbe : im  trocknen  Zustande  weiss. 

“ Grosse  : 3 Zoll. 

“ Fundort : Japan.  Im  Museum  zu  Berlin  durcli  Capitain  Wendt  ; im 
Museum  zu  Leyden  durcli  v.  Siebold  ; auch  im  Museum  zu  Paris.” 

It  is  described  by  Mobius  under  a different  name  and  as  a new  species 

[’59,  p.  11]: 

“ Stellaster  Gray  sulcatus  n.  sp. 

“ Taf.  IV.  Fig.  1 und  2. 

“ Pentagonal  und  flach,  mit  ausgerundeten  wenig  (gegen  100°)  stumpf- 
en  Armwinkeln.  Das  Yerhaltniss  des  kleinen  zum  grossen  Badius  ist  gleich 


1)  Archaster  typicus  M.T. 
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1 : 3.  Die  Breite  der  Randplatten  ist  grosser  als  ilire  Lange.  Die  innere  (der 
Scheibe  zugewandte)  Kante  der  im  Armwinkel  liegenden  dorsalen  Randplatten 
misst  l des  kleinen  Radius.  Die  Randplatten  und  die  Platten  des  dreieckigen 
Interambulacralfeldes  sind  durck  tiefe  Furchen  von  einander  getrennt. 

“ Am  innern  Rande  der  Saumplatten  stehen  je  6 runde,  diinne  Staclieln 
imd  meistens  ebenso  viel  lialb  so  grosse  auf  dem  aussern  Rande  in  gebogener 
Linie.  Mit  ahnlichen  Staclieln  ist  der  obere  Umfang  der  Riickenplatten 
umkranzt ; nocli  diinnere  stelien  in  den  Furchen  zwischen  den  Randplatten 
und  zwischen  den  Interambulacralplatten. 

“ Auf  der  Scheibe  treten  die  Riickenplatten  hoch  rund-warzenformig,  auf 
den  Armen  weniger  hoch  und  eckig  hervor.  Die  Riickenplatten  sind 
unregelmassig  vertheilt ; die  Armplatten  ordnen  sich  in  schiefe  Reihen.  Die 
Randplatten,  die  Interambulacralplatten  und  die  Endflache  der  Riickenplatten 
sind  mit  kleinen  runden  Kornern  bedeckt. 

“ Die  beweglichen  Stacheln  an  den  ventralen  Randplatten  sind  platt 
nnd  oberhalb  ihres  kurzen  Stieles  parallelrandig.  Die  Poren  liegen  einzeln 
zwischen  den  Riickenplatten.  Der  After  ist  im  Centrum,  die  Madreporen- 
platte  mitten  zwischen  diesem  und  dem  Rande. 

, “ Das  Hamburger  Museum  besitzt  zwei  getrocknete  Exemplare,  deren 
grosser  Radius  35  und  36  mm  betragfc.  Ihre  Fundort  ist  nicht  angegeben.,, 

According  to  Ludwig  this  species  was  described  in  1862  by  Giebel 
[ ’62]  as  a new  species  under  the  name  of  Astropsden  gracilis  (vide  infra). 

Dujardin  and  Hupe’s  description  is  as  follows  [ ’62,  p.  412]  : 

“ Ar  chaster  hesperus. — Muller  et  Troschel. 

[References  to  Muller  and  Troschel  ’40  and  ’42]. 

“ Espece  a cinq  bras,  dont  la  longueur,  a partir  du  centre,  egale  trois 
fois  et  demie  le  plus  petit  rayon  du  disque.  Les  angles  rentrants  inter- 
brachiaux  ont  leurs  cotes  rectilignes  ou  legerement  arrondis.  Les  piquants 
du  sillon  ambulacraire  sont  inegaux : cinq  plus  grands  occupent  le  bord 
interne  de  chaque  plaque ; les  autres,  plus  petits,  sont  inseres  sur  le  reste 
de  cette  plaque.  Chaque  bras  porte  25  a 30  plaques  marginales  revetues 
d’ecailles  comme  dans  l’espece  precedente.1)  Les  papilles  du  dos  forment 


1)  Archaster  typicus. 
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seulement  cles  rangees  transverses  sur  cliaque  bras,  et  non  une  range© 
median©,  plus  forte  sur  le  milieu  du  clisque,  autour  de  l’anus.  Les  papilles 
sont  tres-petites  et  pen  nombreuses. 

“ La  plaque  madreporique  est  situee  plus  pres  du  bord  que  du  centre. 

“ Coloration  blanchatre  (apres  dessication).  Dimension : largeur  total© 
81  mm. 

“ Habite  les  cotes  du  Japon  (Mus.  de  Paris).” 

The  same  species  is  described  by  Lutken  who  refers  it  to  Arcliaster 


[ ’64,  p.  136] : 

“ I det  nysnsevnte  Yaerk  beskriv- 
er  og  afbilder  Mobius  fremdeles  en 
Sostjerne  under  Navnet  Stellaster 
sulcatus  (p.  2.,l;>  t.  IY  f.  1-2)  efter  to 
torrede  Exemplarer,  uden  Lokalitets- 
angivelse,  i Hamborgs  Museum ; jeg 
gjenkjender  denne  Art  i et  ligeledes 
torret  Exemplar,  som  lsenge  liar 
henligget  i det  tidligere  kongelige 
Museum,  ligeledes  unden  Lokalitets- 
angivelse,  men  har  derved  tillige 
havt  Leilighed  til  at  overbevise  mig 
om,  at  det  ikke  er  en  Stellaster  men 
en  Ar  chaster  P Der  er  ingen  Lighed 
mellem  de  smaae  Paxiller,  hvormed 
hele  Rygfladen  er  beklsedt,  og  de 
store  kornede  Rygtavler  hos  en 
Stellaster ; dens  hele  Bygning  er 

1)  Evidently  a misprint  of  11. 

2)  “ Paa  det  foreliggende  Exemplar  kan 
Tilstedevaerelsen  af  Anus  ikke  erkjendes,  da 
det  liar  vaeret  gjennemstukket  af  en  Naal  lige 
i Centrum,  hvor  Anus  jo  ligger  hos  Archasterne, 
og  hvor  den  jo  ogsaa  efter  Mobius’s  Beskrivelse 
har  ligget  (hvorimod  Stellasterne  have  en 
suhcentral  Anus).  Med  Archaster  hesperus 
M.  Tr.  har  jeg  ikke  havt  Leilighed  til  at 
sammenligne  den  og  kan  derfor  ikke  udtale 
mig  om  dens  Forskjellighed  fra  eller  mulige 
Overeensstemmelse  med  denne  Art.” 


In  the  last  mentioned  work 
Mobius  also  describes  and  figures  a 
starfish  under  the  name  Stellaster 
sulcatus  (p.  2., 15  t.  IY,  f.  1-2)  after 
two  dried  examples,  without  state- 
ment of  locality,  in  the  Hamburg 
Museum;  I recognise  this  species  in 
a likewise  dry  example,  wliich  has 
lain  for  a long  time  in  the  former 
Royal  Museum,  also  without  state- 
ment of  locality,  but  has  thus  at  the 
same  time  given  occasion  to  convince 
me  that  it  is  not  a Stellaster  but  an 
Archaster  P There  is  no  similarity 
between  the  small  paxillae,  with 
which  the  whole  dorsal  surface  is 
clothed,  and  the  large  granulated 
dorsal  plates  of  a Stellaster ; its 

2)  In  the  example  lying  before  me  the 
presence  of  the  anus  can  not  be  recognised, 
as  it  had  been  pierced  by  a needle  exactly  in 
the  centre,  where  the  anus  certainly  lies 
in  the  Archaster-species,  and  where  it  lies 
also  according  to  Mobius’  description  (on  the 
contrary  the  Stellaster-species  have  a sub- 
central anus).  I have  not  had  occasion  to 
compare  it  with  Archaster  hesperus  M.  Tr. 
and  therefore  can  not  pronounce  on  its  differ- 
ence from  or  possible  coincidence  with  tliis 
species. 
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overhovedet  aldeles  Archaster-  eller 
Astropeden-sigkig,  som  man  vil  see 
af  folgende  Cliarakteristik. 

“Armene  ere  middellange,  tem- 
melig  smalle  og  spidse,  Armvinklerne 
runde,  den  store  Radius  36  mm,  den 
lille  11  mm,  Randpladernes  Antal 
24-25.  Midt  paa  Armene  er  Paxil- 
feltets  Brede  lig  med  Randpladernes ; 
det  bestaaer  der  af  meget  smaae 
Paxiller,  paa  Skiven  blive  disse 
storre,  endog  temmelig  store,  men 
atter  smaae  mod  Midten  af  Skiven. 
Jo  storre  de  ere,  desto  tydeligere 
seer  man,  at  de  dannes  af  to  Slags 
Papiller,  deels  korte,  taetpakkede, 
lige  afskaarne,  der  beklaede  Paxillens 
Endeflade,  deels  laengere,  smaekkere, 
vandrette  og  mere  cylindriske,  der  i 
Form  af  en  Krands  indfatte  dens 
Rand.  Madreporpladen  formoder  jeg 
at  vaere  skjult  tilstede  i en  ved  sin 
Storrelse  udmaerket  Paxil,  som  ligger 
omtrent  midtveis  mellem  Skivens 
Midtpunkt  og  Randpladerne.  Disse 
ere  taet  kornede  af  fade  Korn,  som 
ganske  ligne  dem,  der  beklaede  Paxil- 
lernes  Topflade  ; langs  med  de  Purer, 
som  adskille  Pladerne,  erstattes  de 
af  laengere,  finere,  vandrette,  borste- 
agtige  Papiller.15  De  ovre  Rand- 
plader  savne  ethvert  Spor  til  Pigge ; 
paa  liver  af  de  nedre  findes  derimod 
i Naerheden  af  dens  ovre  Rand 
en  lille  Knude,  paa  livilken  en 
bred,  flad  og  but,  men  temmelig 

1)  “ Analogien  mellem  Randpladerne  og 
Paxil  lerne  er  saaledes  meget  let  at  opfatte  hos 
denne  Art.” 


whole  structure  is  as  a whole  en- 
tirely like  that  of  Archaster  or  Astro - 
peden,  as  one  can  see  from  the 
following  characterisation. 

The  arms  are  moderately  long, 
rather  slender  and  pointed,  arm 
angles  round,  the  great  radius 
36  mm,  the  small  11  mm,  number  of 
the  marginal  plates  24-25.  In  the 
middle  of  the  arms  the  breadth  of 
the  paxillar  area  is  equal  to  that  of 
the  marginal  plates;  the  area  con- 
sists there  of  many  small  paxillae, 
on  the  disk  these  become  larger, 
even  moderately  large,  but  again 
small  towards  the  centre  of  the  disk. 
The  larger  they  are,  the  more  dis- 
tinctly one  sees,  that  there  are  two 
kinds  of  papillae,  those  which  are 
short,  closely  packed,  squarely  trun- 
cated, which  clothe  the  top  face  of 
the  paxilla,  and  those  that  are  longer, 
slenderer,  horizontal  and  more  cylind- 
rical, which  border  its  margin  in  the 
form  of  a crown.  The  madreporic 
plate  I suppose  to  lie  hidden  by  a 
paxilla  distinguished  by  its  large  size, 
and  situated  about  midway  between 
the  centre  of  the  disk  and  the 
marginal  plates.  These  are  thickly 
covered  with  flat  granules  perfectly 
similar  to  those  which  clothe  the  top 
surface  of  the  paxillae ; along  the 
grooves  that  separate  the  plates  they 
are  replaced  by  longer,  finer,  hori- 
zontal, bristle-like  papillae.15  The 

1)  “ The  analogy  between  the  marginal 
plates  and  the  paxillae  is  thus  so  evident  in 
this  species  as  to  be  noted  [by  any  one].” 


JAPANESE  ASTEROIDEA. 


261 


kort,  tiltrykt  Bandpig15  (kun  et  en- 
kelt  Sted  to)  er  indleddet.  Bug- 
sidens  ovrige  Bekhedning  bestaaer 
af : 1)  Adambiilacralpladerne,  livis 
Antal  er  omtrent  dobbelt.  saa  stort 
som  Bandpladernes,  og  som  liver 
ere  udstyrede  med  en  Brands  af  12- 
15  Papiller,  af  hvilke  de  4-5 
lsengste  vende  ind  mod  Fodgangen 
og  de  korteste  deels  mod  Munden, 
deels  mod  Armens  Spids ; 2)  af  de 
Smaatavler,  som  danne  det  her  for- 
holdsvis  vel  udviklede  Bugfelt,1 2)  der 
dog  ikke  strsekker  sig  ud  paa  selve 
Armene,  men  kun  til  den  lOde 
Adambulacralplade  omtrent.  Der  er 
i hvert  Bugfelt  5-6  storre  Smaatavler 
paa  liver  Side,  dannende  een  med 
Adambulacralpladerne  parallel  Btekke, 
samt  en  lille  Gruppe,  sammensat  af 
en  lialv  Snees  meget  smaae  Tavler, 
mellem  hine  og  Armvinklernes  Band- 
plader.H)  Alle  Bugfeltets  Smaatavler 
ere  kornede  paa  deres  Overbade  og 
fryndsede  i Banden  ligesom  Band- 
pladerne  og  Paxillerne.” 

1)  “ Det  er  maaskee  clenne  Pigs  Lighed 
med  Stellasternes  ‘ hsengende  Randpig  som 
har  forledt  M.  til  at  gjpre  denne  S^stjerne  til 
en  Stellaster.” 

2)  “ Som  bekjendt  er  dette  overmaade 
lidet,  nsesten  forsvindende  lios  de  fleste  Kam- 
stjerner.  Meest  udviklet  er  det — paa  Grand 
af  de  afrandede  Armvinkler — lios  Archaster 
Parelii  og  Astropecten  Andromeda .” 

3)  “ Denne  Bugfeltets  Sammenstetning  er 
ikke  heldig  gjengivet  paa  Afbildningen.” 


upper  marginals  are  destitute  of  all 
traces  of  spines;  on  each  of  the  lower 
there  is  however  in  the  neighbour- 
hood of  its  upper  margin  a small 
node,  on  which  a broad,  flat  and 
blunt,  but  rather  short,  adpressed 
marginal  spine ls>  (only  in  a single 
place  two)  is  placed.  The  remain- 
ing covering  of  the  ventral  side  con- 
sists of  : 1)  the  adambulacral  plates, 
whose  number  is  nearly  twice  that 
of  the  marginal  plates,  and  which 
are  each  covered  with  a crown  of 
12-15  papillae,  of  which  the  4-5 
longest  are  directed  inwards  towards 
the  ambulaeral  furrow  and  the  shortest 
partly  towards  the  mouth,  partly 
towards  the  apex  of  the  arm ; 2)  of 
the  tablets  which  form  the  ventral 
area,2)  relatively  well  developed  in 
this  species,  which  however  does  not 
extend  into  the  arms,  but  only  to 
about  the  10th  adambulacral  plate. 
In  each  ventral  area  there  are  5-6 
larger  tablets  on  each  side,  forming 
a series  parallel  with  the  adam- 
bulacral plates,  together  with  a small 
group,  composed  of  some  half  score 
very  small  plates  between  the 
adambulacral  plates  and  the  mar- 
ginal plates  of  the  arm  angle. 3)  All 
the  tablets  of  the  ventral  area  are 
granulated  on  their  upper  surface 
and  fringed  at  the  margin  like  the 
marginal  plates  and  the  paxillse. 

1)  It  is  perhaps  the  similarity  of  this 
spine  with  the  ‘ hanging  marginal  spine  ’ of  the 
Stellaster-species,  which  has  misled  M.  to  re- 
fer this  starfish  to  Stellaster. 

2)  As  is  known  this  is  exceedingly 
small,  well-nigh  nil  in  most  Astropectens.  It 
is  most  developed — on  account  of  the  rounded 
arm  angles — in  Archaster  Parelii  and  Astropec- 
ten Andromeda. 

3)  This  composition  of  the  ventral  area  is 
not  reproduced  to  advantage  in  the  figure. 
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Yon  Martens  mentions  it  from  Japan  and  adds  some  important  re- 
marks [ ’65,  p.  353] : 

“ Arcliaster  hesperus  Mull.  Trosch.  I.c.  S.  66.  Stellaster  sulcatus  Mobius 
Abhandl.  der  naturf.  Gesellschaft  zn  Hamburg  IY.  Taf.  4.  Fig.  1.  2. 

“ Japan,  Berliner  und  Leidner  Museum. 

“ Die  Abbildung  und  Beschreibung  bei  Mobius  stimmt  vollkommen  zu 
den  drei  Originalexemplaren  von  Muller  und  Troschel  im  Berliner 
Museum.  Selbst  die  Yeranderlichkeit  in  Zalil  und  Stellung  der  kleinen 
Baucliplatten  im  Armwinkel  bei  einem  und  demselben  Exemplar  findet  sich 
an  den  unsrigen  ebenso  wie  in  der  von  Mobius  gegebenen  Figur.  Die 
Biickenbedeckung  yerweist  diese  Art  zu  Arcliaster,  indem  sie  aus  stark 
convexen,  kleinen  und  runden  Stricken  bestelit,  welche  mit  Stacheln  besetzt 
sind  oder  docli  waren.  Die  oberen  Randplatten  sind  auch  so  schmal  wie 
bei  ben  achten  Arcliaster,  der  Stacliel  der  untem  dagegen  gleicbt  ganz  dem 
yon  Stellaster,  geht  aber  selir  leiclit  yerloren.  Die  Spaltung  der  innersten 
Baucliplatte  erinnert  an  Ogmaster  (vergl.  unten),  ist  aber  ebenso  aucli  bei 
Arcliaster  typicus  yorlianden.  Beide  Arcliaster  ^ untersclieiden  sicli  aucli 
dadurch  yon  Stellaster  und  iiberhaupt  alien  zu  Goniaster  geliorigen  Gruppen, 
dass  die  Baucliplatten  des  Interbracliialraums,  mit  Ausnalime  der  innersten, 
paarig  angeordnet  sind,  so  dass  eine  Linie  yom  Mund  zum  Armwinkel 
stets  zwischen  den  Platten  verlauft,  wahrend  sie  bei  Goniaster  abwecliselnd 
zwischen  zwei  Platten  binein  und  in  die  Mitte  einer  Platte  trifffc.” 

Gray  simply  refers  to  this  species  for  comparison  under  Astropeden 
stellaris  (= Arcliaster  typicus)  in  bis  “Synopsis”  [’66,  p.  3]. 

Yon  Martens  again  mentions  this  species  under  tlie  name  of  Arcliaster 
hesperus  from  tlie  South  China  Sea  [ ’67,  p.  112]  : 

“ Ein  kleines  Exemplar  (Scbeibenradius  7,  Arrnradius  23  Mill.)  in  der 
siidcliinesischen  See  auf  dem  Wege  yon  Singapore  nach  Siam  14.  Novem- 
ber 1861  mit  dem  Schleppnetz  aufgefischt. 

“ Zu  der  Muller’ schen  Bescbreibung  kann  nach  diesem  Exemplar 
sowolil  als  dem  Originalexemplar  der  BerHner  Sammlung  liizugesetzt  werden, 
dass  die  yentralen  Randplatten  ausser  dem  einen  grossen  platten  Stacliel 


1)  A.  typicus  and  A.  hespet'us. 
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keine  kleineren,  sondem  vier  Komclien  tragen,  und  dass  alle  Randplatten 
durcli  merkliche  Zwischenfurchen  von  einander  getrennt  sind,  im  Gegensatz 
zu  A.  typicus .” 

Perrier,  after  giving  references  to  tlie  descriptions  above  reproduced, 
adds  the  following  remarks  [’76,  p.  267]  : 

“Deux  individus  desseches,  du  voyage  de  Peron  et  Lesueur,  en  1803, 
sans  autre  indication  geographique  que  celle-ci : Mers  australes. 

“ Cette  espece  est  en  realite  japonaise  (capt.  Wendt,  musee  de  Berhn ; 
Siebold,  musee  de  Leyde).” 

Under  the  name  of  Astropecten  macer  it  is  described  as  follows  by 
Sluiter  [ ’89,  p.  311]  : 

“ A.  macer  (n.  sp.).  Der  Korper  mit  fiinf  Armen,  selir  stark  abgeplattet. 
Die  Arme,  an  der  Basis  12  mm.  breit,  verjiingen  sich  aHmahlich  nach  der 
Spitze  zu,  ohne  eine  Spur  einer  Anschwellung  etwas  von  der  Basis  entfemt, 
wie  eine  solche  bei  den  von  Perrier  beschriebenen  abgeplatteten  Formen 
vorkommt  (A.  Ricliardi , A.  alatus  und  A.  spatuliger).  R.  = 50m.M.,  r.= 
15m.M.,  also  R = 3|r.  Die  Hohe  betragt  nur  5 m.M.  Die  Arme  sind 
schlank. 

“ Die  Platten,  welche  die  Ambulacralfurchen  begrenzen,  tragen  jede  7 
Papillen,  von  welchen  5 etwa  gleicli  lang,  die  zwei  aussersten  aber  kiirzer 
sind.  Neben  diesen  verlauft  eine  Reihe  fast  viereckiger  Plattchen,  welche 
der  ganzen  Ambulacralfurche  entlang  bis  an  die  ausserste  Spitze  des  Armes 
zu  unterscheiden  sind.  Die  ventralen  Randplatten  erreichen  also  die  Ambu- 
lacrahurchen  nicht.  Die  der  Ambulacralfurchen  entlang  verlaufenden  Baucli- 
pliittchen  tragen  an  drei  Seiten  kleine  Dornchen,  nur  nicht  an  der  Seite, 
wo  sie  an  die  Ambulacralplattchen  grenzen.  Ausserdem  kommen  auf  der 
Scheibe  an  der  Bauchflache,  in  jedem  Dreieck  zwischen  den  oben  erwahnten 
Plattchen,  neben  den  Furchen  und  den  ventralen  Randplatten,  noch  20 
oder  21  ziemlich  regelmassig  angeordnete  Bauchplatten  vor.  Diese  Platten 
tragen  am  Rande  zahlreiche  kleine  Domclien  oder  Borsten,  wie  die  Paxill- 
en  des  Ruckens,  nur  ist  die  centrale  Scheibe  viel  grosser,  und  sind  sie  als 
riesige  Paxillen  zu  betrachten. 

“ Die  36  ventralen  Randplatten  tragen  zur  Bildung  der  Rander  der 
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Arme  fur  etwa  die  Halfte  der  Holie  bei.  In  den  Winkeln  der  Arme  sind 
sie  langlich,  auf  der  Halfte  der  Arme  fast  viereckig.  Sie  sind  nur  mit 
selir  weit  auseinander  stehenden,  selir  kleinen  Warzchen  verselien.  Nur  an 
den  Armrandern  finden  sich  einige  grossere  Tuberkelclien,  und  in  den 
Armwinkeln  nocli  ein  oder  zwei  spitze  Staclieln.  Alle  diese  Platten  tragen 
am  Rande  einen  grossern  platten  Stachel,  welcher  aber  sehr  leicht  abfallt. 
Ausserdem  ist  jede  Platte  noch  an  iliren  Randern,  nach  Art  der  Paxillen, 
mit  kleinen  Borsten  versehen. 

“ Die  dorsalen  Rand  platten  sind  ebenso  zahlreicli  wie  die  ventralen, 
ohne  Staclieln,  aber  fein  granuliert.  Die  Granula  werden  nach  dem  aussern 
Rande  zu  etwas  grober.  Jede  dieser  Platten  ist  wieder,  nach  Art  der 
Paxillen,  am  Rande  von  kleinen  Dornchen  umgrenzt.  Auf  der  Mitte  der 
Arme  ist  das  Paxillenfeld  am  Rucken  nur  wenig  breiter  als  die  Dorsal- 
platten.  Die  Paxillen  haben  eine  mehr  oder  weniger  ovale  centrale  Scheibe, 
welche  etwa  12-14  Stachelchen  tragt.  Die,  welche  den  Randplatten  am 
nachsten  liegen,  bilden  aber  dfters  Yerbindimgen  mit  einander,  wodurch  ein 
festeres  Skelett  am  Rande  entsteht.  Die  Madreporenplatte  liegt  dem  Rande 
etwas  naher  als  dem  Centrum  der  Scheibe.  Die  Farbe  ist  weisslich,  der 
Rucken  etwas  mehr  graulich,  der  Bauch  und  die  Rander  fast  ganz  weiss. 

“ Sechs  Exemplare  aus  einer  Tiefe  von  10  Faden  aus  der  Bai  von 
Batavia  (No.  255),  Sclilammboden.  Bei  dem  grossten  Exemplar  war 
R = 50m.M.,  bei  dem  kleinsten  R = 10m.M.” 

Sladen  refers  this  species  to  a new  genus and  gives  a very  full 
description  of  it  in  the  Challenger  report  [ ’89  p.  177]  : 


1)  The  new  genus  is  characterised  as  follows  [Sladen,  ’89,  p.  175  ] : 

“ Subfamily  Astropectinincv , Sladen,  1887. 

“ Genus  Craspidaster,  n.  gen. 

“ Archaster  (pars),  Muller  and  Troschel,  Monatsber.  d.  k.  Akad.  d.  Wiss.  Berlin,  1810,  p. 
104 ; System  der  Asteriden,  1842,  p.  65. 

“ Bays  five,  tapering,  subrigid.  General  form  subdepressed  and  flat. 

“ Supero-marginal  and  infero-marginal  plates  largely  developed,  remarkably  thick  and  mass- 
ive. Covered  with  hyaline,  deciduous  granules;  devoid  of  spines,  excepting  one  adpressed, 
flattened,  lateral  spine  on  the  infero-marginal  plates.  Deep,  well-defined  channels  along  the 
sutures  between  successive  plates,  the  margins  bordered  with  a webbed  fringe  formed  of  small 
spinelets  enveloped  in  a continuous  membranous  investment ; the  fringe  continuous  round  the 
inner  end  of  the  supero-marginal  plates. 
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“ Craspidaster  hespsrus,  Muller  and  Troschel,  sp.  (PI.  XVII.  figs. 
5-7;  PI.  XVIH.  figs.  1-4). 

“ Arcliaster  hesperus , Muller  and  Troschel,  1840,  Monatsber.  d.  k. 
Akad.  d.  Wiss.  Berlin,  p.  104;  System  der  Asteriden,  1842,  p.  65. 

“ Stellaster  sulcatus,  Mobius,  1859,  Neue  Seesterne  des  Hamburger  und 
Kieler  Museums,  p.  11,  Taf.  iv.  figs.  1 and  2 (Abliandl.  a.  d.  Gebiete 
Naturw.  hrsg.  v.  d.  naturwiss.  Verein,  Hamburg,  Bd.  iv.  Abtli.  2,  1860). 

“Bays  five.  B = 53  + mm.  (tlie  terminal  plate  being  broken  off  in  all 
the  rays  of  the  largest  specimen);  r=15mm.  Breadth  of  the  ray  across 
the  second  supero-marginal  plates,  14.5  mm. 

“ General  form  depressed  and  rigid.  Bays  moderately  long  and  flat, 
tapering  from  the  base  to  the  extremity,  which  is  not  attenuated  or  sharply 


“ Abactinal  area  with  paxilke.  Paxillre  with  very  massive  basement  plates,  suboval  internal- 
ly, pedicle  columnar,  crown  with  one  or  more  central  granules  on  the  tabulum,  surrounded  by  a 
marginal  series  of  short  spinelets,  which  radiate  horizontally,  and  are  united,  at  least  in  part, 
by  a membranous  web. 

“ Adambulacral  plates  superficially  subquadrangular  or  rhomboid ; the  furrow  margin  with  a 
series  of  short,  subcylindrical  spinelets,  five  or  six  in  number,  forming  a small  radiating  comb ; 
the  other  three  margins  bearing  small,  skin-covered,  papilliform  spinelets,  directed  over  a 
channel  which  intervenes  between  adjacent  adambulacral  plates,  and  also  between  the  adambu- 
lacral and  the  marginal  plates.  Actinal  area  of  the  adambulacral  plates  covered  with  skin  and 
devoid  of  spines.  Ambulacral  furrows  entirely  closed  by  the  adambulacral  plates  and  their 
armature,  when  contracted. 

“ Actinal  interradial  area  well  developed,  with  a few  large  plates,  regular  and  pavement-like  in 
their  disposition,  covered  with  hyaline  deciduous  granules,  each  plate  margined  with  a webbed 
fringe  like  that  on  the  marginal  plates  ; well-defined  channels  along  the  suture  lines  of  the  plates. 

“ Superambulacral  plates  present.  Tube-feet  conically  pointed. 

“ No  anus.  No  pedicellariae. 

“ Remarks. — The  type  of  this  remarkable  genus  is  the  starfish  to  which  Muller  and 
Troschel  gave  the  name  of  Archaster  hesperus.  Specimens,  nearly  all  in  a dry  state,  are  to 
be  found  in  the  British  Museum,  as  well  as  in  several  of  the  Continental  museums,  but  the 
form  has  nevertheless  been  left  in  its  anomalous  position,  although  other  observers  have  noted 
some  of  its  remarkable  characters.  Under  these  circumstances  I have  given  below  an  account 
in  detail  of  its  general  structure.  It  will  be  seen  to  have  nothing  of  generic  import  in  com- 
mon with  the  two  other  members  of  Muller  and  Troschel’s  genus  Archaster,  Archaster  typicus 
and  Archaster  angulatus,  or  indeed  with  the  other  forms  which  have  been  hitherto  ranked  as 
Archaster.  The  presence  of  the  superambulacral  plates,  the  conical  pointed  tube-feet,  the  absence 
of  an  anus,  and  also  the  absence  of  pedicellarife,  would  seem  naturally  to  associate  this  form 
with  the  Astropectinidse,  whilst  the  massive  granulose  plates,  devoid  of  all  spines  excepting  the 
lateral,  with  their  singular  marginal  fringe,  the  character  of  the  adambulacral  plates  and  their 
armature,  and  likewise  that,  of  the  actinal  intermediate  plates,  constitute  a series  of  structures 
that  isolates  the  form  very  distinctly  from  other  genera  at  present  known.” 
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pointed.  Interbracliial  arcs  wide  and  well  rounded ; lateral  walls  highest  in 
the  interbrachial  arc,  decreasing  gradually  towards  the  end  of  the  ray. 

“ The  abactinal  surface  of  the  disk  and  rays  is  covered  with  paxillae  of  a 
rather  peculiar  form,  which  I have  not  observed  in  any  other  species.  In  the 
immediate  centre  of  the  disk  the  paxillae  are  small,  crowded,  and  indivi- 
dually indistinguishable ; they  also  diminish  greatly  in  size  as  they  proceed 
along  the  ray,  but  remain  perfectly  distinct,  and  though  closely  placed 
together,  in  no  way  interfere  with  one  another’s  form  by  crowding.  The 
largest  paxillae  occur  midway  between  the  centre  of  the  disk  and  the  margin, 
and  at  the  base  of  rays.  These  consist  of  a comparatively  large,  convex 
tabulum,  coverd  with  rather  coarse  hemispherical  granules,  having  more  or 
less  of  a mulberry  form,  with  a fringe-like  series  at  the  margin  of  the 
tabulum  of  short,  equal,  skin-covered  papilliform  spinelets,  all  directed  hori- 
zontally. On  the  large  paxillae  there  may  be  from  ten  to  twenty  granules 
on  the  central  area  of  the  tabulum,  and  from  sixteen  to  twenty  in  the 
marginal  series.  In  the  medium-sized  paxillae,  beyond  the  base  of  the  ray 
and  in  the  neighbourhood  of  the  margins  throughout,  there  are  not  more 
than  three  or  four  of  the  central  granules,  and  eight  to  ten  of  the  marginal 
series,  whilst  in  the  smaller  paxillae  on  the  outer  half  of  the  ray  there  is 
seldom  more  than  one  central  granules  and  seven  or  eight  appear  to  be  the 
normal  number  of  marginal  spinelets;  in  these  the  membranous  investment 
is  even  more  apparent  than  on  the  larger  paxillae,  and  is  continuous  or 
united  for  a considerable  distance  between  adjacent  spinelets.  Upon  the 
rays  the  paxillae  are  arranged  in  remarkably  regular,  straight,  transverse 
series,  which  extend  uninterruptedly  from  one  series  of  marginal  plates  to 
that  on  the  other  side  of  the  ray,  traversing  the  whole  paxillar  area  of  the 
ray.  Although  there  is  no  formation  of  a definite  median  line,  the  paxillae 
in  the  middle  of  the  area  on  the  inner  third  of  the  ray  are  distinctly 
larger  than  the  others  in  the  same  transverse  series. 

“ The  marginal  plates  are  large  and  remarkably  massive,  forming  a 
broad  border  to  the  abactinal  and  actinal  areas  and  are  well  rounded  in 
the  lateral  wall.  The  superomarginal  plates,  thirty  or  thirty-one  in  number 
from  the  median  interradial  line  to  the  extremity,  have  the  breadth  equal 
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to  about  twice  the  length,  the  proportion  diminishing  slightly  towards  the 
extremity.  Their  height  at  the  summit  of  the  interbrachial  arc  is  about 
twice  the  length,  about  midway  on  the  ray  it  is  nearly  one  and  a half,  and 
at  the  extremity  subequal.  The  width  of  the  paxillar  area  is  equal  to  that 
of  the  supermarginal  plate  at  the  fifteenth  plate  from  the  median  inter- 
radial  line ; midway  on  the  ray  it  is  rather  greater.  The  plates  are  slight- 
ly, but  rather  flatly,  convex  along  their  median  transverse  line  (i.e.,  breadth), 
and  are  separated  by  well-defined  channels.  Their  surface  is  covered  with 
rather  large,  uniform,  tolerably  well-spaced,  hyaline,  hemispherical  granules, 
which  are  abnormally  deciduous,  and  around  the  margin  of  the  plate  is  a 
fringe  of  small,  uniform,  papilliform  spinelets,  invested  with  a con- 
tinuous web-like  membrane,  directed  horizontally  in  relation  to  the  vertical 
plane  traversing  the  breadth  of  the  plate ; the  fringe  thus  covers  over  the 
furrow  between  the  supermarginal  plates,  and  is  continuous  round  the 
end  of  the  plate  abutting  on  the  paxillar  area.  There  are  no  spines  on  the 
supermarginal  plates. 

“ The  infer -marginal  plates  correspond  exactly  to  the  superior  series, 
and  their  length  is  the  same ; their  height  in  the  lateral  view  is  nearly 
twice  their  length  at  the  summit  of  the  interbrachial  arc,  but  diminishes 
along  the  ray,  being  subequal  or  even  slightly  less  when  midway.  Their 
breadth  on  the  actinal  surface  is  about  twice  the  length  midway  along  the 
ray,  but  is  considerably  greater  in  the  interbrachial  arc,  where  the  border 
formed  by  the  infero-marginal  plates  occupies  very  nearly  half  the  space  be- 
tween the  mouth-angle  and  the  margin ; on  the  outer  part  of  the  ray  the 
proportion  of  beadth  to  length  diminishes  gradually,  but  the  breadth  remains 
preponderant  throughout.  The  surface  of  the  plates  is  faintly  but  flatly 
convex,  emphasized  by  the  rounded  bevel  at  the  margin  of  the  well-defined 
transverse  channel  between  each  successive  plates.  The  surface  of  the  plates 
is  covered  with  uniform,  'well-spaced,  hyaline,  deciduous,  hemispherical 
granules,  similar  to,  but  perhaps  slightly  smaller  than,  those  on  the  supero- 
marginal  plates,  and  the  margins  are  furnished  with  a similarly  webbed 
fringe  of  small  spinelets  directed  horizontally  over  the  transverse  channels 
between  the  plates,  the  fringe  increasing  a little  in  breadth  as  it  approaches 
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the  edge  of  the  raj.  On  the  infero-marginal  plates  which  abut  against 
adambulacral  plates,  the  fringe  is  not  present  on  that  edge,  but  the  four 
innermost  infero-marginal  plates,  that  is  to  say,  two  on  each  side  of  the 
median  interradial  line,  which  abut  against  the  actinal  intermediate  (ventral) 
plates,  have  the  fringe  continuous  round  the  inner  end  of  the  plates,  and 
on  a few  plates  next  succeeding  a trace  of  the  fringe  is  discernible,  the 
abortion  being  effected  gradually.  Each  infero-marginal  plate  bears  a single, 
small,  compressed,  comparatively  broad,  flat,  truncate  spinelet,  scarcely 
longer  than  the  length  of  the  plate ; it  is  articulated  but  adpressed  to  the 
ray,  directed  towards  the  extremity  at  a slight  angle  upwards,  and  it  is 
placed  at  the  extreme  margin  of  the  actinal  surface,  consequently  a little 
below  the  upper  edge  of  the  infero-marginal  plate,  and  stands  close  to  its 
aboral  margin.  Occasionally  on  one  or  two  plates  in  the  interbrachial  arc  a 
second  smaller  and  very  much  narrower  spinelet  may  be  present  at  some 
distance  from  the  marginal  one,  on  the  actinal  surface,  and  likewise  close 
to  the  aboral  margin  of  the  plates. 

“ The  adambulacral  plates  are  small,  and,  as  seen  with  their  armature 
when  viewed  from  above,  appear  subquadrate  or  rhomboid  in  form.  Their 
armature  consists  of  a furrow  series  of  five  or  six  short,  cylindrical,  slightly 
tapering  spinelets,  the  outer  ones  rather  smaller  than  the  others,  and  all 
radiating  slightly  apart  at  an  angle  over  the  furrow.  The  actinal  surface  of 
the  plate  is  covered  with  membrane,  and  is  devoid  of  spinelets,  but  bears 
round  its  margin,  that  is  to  say,  on  the  three  remaining  sides,  a series  of 
small,  uniform,  skin-covered,  papilliform,  obtuse  spinelets,  very  much  shorter 
than  the  furrow  series,  and  directed  at  an  angle  of  about  45°  to  the  plane 
of  the  plate,  towards  the  adjacent  plate,  whether  this  be  an  adambulacral  or 
marginal  one.  There  is  thus  the  appearance  of  a straight  channel  inter- 
vening between  the  series  of  adambulacral  plates  and  the  marginal  plates 
over  which  the  series  of  skin-covered  spinelets  is  directed,  and  the  ad- 
ambulacral plates  are  themselves  distinctly  and  clearly  spaced.  Near  the 
middle  of  the  aboral  margin  of  each  adambulacral  plate  is  one  comparative- 
ly very  robust,  short,  stumpy,  subconical  spinelet,  its  posture  suggesting 
resemblance  to  a thumb  in  relation  to  the  furrow  series  of  spinelets, 
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if  these  were  considered  as  the  fingers  of  an  outstretched  hand.  It  i& 
directed  at  a slight  angle  to  the  vertical  outwards  (sometimes  inwards  on 
the  outer  part  of  the  ray),  and  towards  the  extremity. 

“ The  mouth-plates  are  small  and  elongate,  the  outline  of  the  united 
pair  being  fusiform,  and  their  surface  is  not  convex  or  prominent  actinally. 
Their  armature  consists  of  a marginal  series  of  five  or  six  small  spinelets, 
which  extend  from  the  inner  extremity  to  the  junction  with  the  adambula- 
cral  plate.  Close  within  this  series  is  a second  which  quite  masks  them, 
consisting  of  a lineal  series  of  eleven  or  twelve  short,  robust,  subconical 
and  pointed  spinelets,  which  extend  from  one  extremity  of  the  plate  to  the 
other,  decreasing  slightly  in  length,  but  less  in  robustness,  as  they  recede 
from  the  mouth. 

“ The  actinal  interradial  areas,  which  are  comparatively  small  and 
triangular,  are  occupied  by  a few  very  large,  regular,  intermediate  plates, 
arranged  in  definite  order,  mosaic-like  and  not  imbricating.  The  first  or 
innermost  plate  on  each  side  of  the  median  interradial  line  is  considerabfy 
larger  than  the  mouth-plates,  and  the  pair  together  have  an  hexagonal 
outline ; they  occupy  fully  two-thirds  of  the  distance  between  the  mouth- 
plates  and  the  marginal  plates,  and  are  separated  by  a median  suture  cor- 
responding to  the  median  interradial  line.  The  space  intervening  between 
this  pair  and  the  marginal  plates  is  occupied  by  a single  odd  oblong  plate 
standing  in  the  median  interradial  line.  The  other  plates  extend  the  whole 
way  from  the  adambulacral  to  the  marginal  plates,  and  vary  in  shape 
according  to  their  position.  The  number  also  varies  from  three  to  five  in 
each  half  area,  and  may  vary  even  in  two  halves  of  one  and  the  same 
area.  The  second  plate  counting  from  within  is  in  all  cases  the  largest 
plate  in  the  area.  The  surface  of  these  plates  is  covered  with  small, 
hemispherical,  deciduous  granules,  similar  to  those  on  the  marginal  plates, 
and  round  the  margin  of  each  plate  is  a fringe  of  small  spinelets  united, 
by  a membranous  web,  similar  to  that  described  on  the  marginal  plates, 
which  is  directed  horizontally  over  a channel  running  between  the  plates. 

“ I have  been  unable  to  detect  the  slightest  trace  of  an  anal  aperture  ; 
indeed  from  the  small  and  compact  character  of  the  paxillse  in  the  centre 
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of  the  dorsal  area,  it  might  be  said,  reasoning  from  the  analogy  of  Astro - 
pecten,  that  no  such  aperture  existed.  The  region  is  sometimes  slightly  pro- 
truded in  a low  cone,  sometimes  slightly  introverted  in  the  centre. 

“ The  madreporiform  body  is  moderately  large,  subcircular,  and  situated 
midway  between  the  centre  of  the  disk  and  the  margin.  The  central  area 
of  the  body  is  abruptly  elevated  and  occupied  by  one  of  the  mulberry- 
like masses  of  hemispherical  granules  similar  to  those  on  the  tabulum  of 
the  paxillee,  and  this  again  is  surrounded  by  the  marginal  fringe  of 
spinelets  (in  fact  a central,  but  sessile,  paxilla) ; beneath  this  the  striation- 
furrows,  which  are  fine,  may  be  seen  radiating  to  the  periphery  of  the  body. 

“ The  ambulacral  furrows  are  completely  closed  in  by  the  adambulacral 
plates  and  armature  when  contracted.  The  tube-feet  have  conical  tips  when 
extended,  but  which  appear  slightly  knob-like  when  contracted. 

“No  pedicellarise  of  any  kind  are  present. 

“ Colour  in  alcohol,  a brownish  grey  over  the  paxillar  area ; marginal 
plates  and  actinal  surface  a bleached  yellowish  white. 

“ Young  phase. — In  a small  specimen  from  Station  203,  measuring 
It =22  mm.,  r=6.5mm.,  the  number  of  marginal  plates  is  twenty-four,  and 
in  general  character  this  example  accords  in  all  points  with  the  adult  form, 
the  species  being  unmistakable.  The  remarkable  webbed  fringes  are  fully 
developed,  and  the  furrows  between  the  marginal  plates  are  very  wide. 
The  number  of  spinelets  in  the  paxillas  and  in  the  armature  of  the  adam- 
bulacral plates  is  rather  less,  especially  on  the  attingent  sides  of  the  latter, 
as  might  naturally  be  expected.  The  spinelets  in  the  furrow  series  range 
in  number  from  four  to  six,  according  to  position.  On  the  larger  paxillas  of 
the  disk,  seldom  more  than  six  to  nine  marginal  spinelets  are  present,  and 
not  more  than  one  or  two  central  granules ; along  the  ray  five  or  six  ap- 
pears to  be  the  normal  number.  The  madreporiform  body  is  relatively 
nearer  the  margin  than  in  the  adult  form.  The  centre  of  the  abactinal 
region  is  slightly  introverted  as  in  many  Astropectinidse.  The  development 
of  the  terminal  (or  ‘ ocular  ’)  plate  is  interesting.  In  the  young  stage  re- 
ferred to,  the  plate  is  divided  along  its  entire  median  line,  forming  a more 
or  less  wide  and  gaping  channel,  with  the  edges  rounded,  along  which  the 
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abactinal  membrane  passes  and  more  or  less  aborted  paxillar  spinelets ; 
beneath  the  membrane  lies  the  terminal  tentacle,  there  being  no  completion 
of  the  calcareous  ring  on  its  abactinal  side.  In  the  larger  example  from 
this  locality,  thin,  narrow,  calcareous  connection  is  developed,  on  the  floor 
of  the  furrow,  but  only  at  the  distal  extremity  of  the  plate,  forming  there 
a delicate  arch  over  the  terminal  tentacle.  This  division  of  the  terminal  plate 
is  full  of  significance  as  regards  the  formation  of  tills  so-called  single  plate. 

“ Variation. — In  the  specimen  from  Station  203  there  is  a small  amount 
of  variation  which  is  worthy  of  notice,  although  it  might  readily  be  passed 
over.  This  occurs  in  the  armature  of  the  adambulacral  plates,  in  prominent 
robust  thumb-like  spinelet  on  the  aboral  margin  of  the  plate  being  wanting 
(see  PI.  XVIH.  fig.  2).  The  largest  example  is  smaller  than  that  from 
Hong-Kong,  hence  it  is  possible  that  the  £ thumb  ’ may  be  developed  only 
after  full  maturity  is  attained.  On  the  other  hand  it  may  be  said  that  as  the 
example  under  notice  measures  It =37.5  mm.,  r= 9. 75  nun.,  and  has  exactly 
the  same  number  of  marginal  plates  (thirty-one,  exclusive  of  the  terminal) 
as  the  larger  Hong-Kong  specimen,  its  normal  adult  characters  may  be 
considered  to  be  present. 

“ On  comparing  the  two  forms  it  may  further  be  remarked  that  the 
furrow  series  of  spines  on  the  adambulacral  plates  are  comparatively  longer 
in  the  specimens  from  Station  203,  and  also  that  the  breadth  of  the  ad- 
ambulacral plates  in  relation  to  their  length  is  slightly  greater.  The 
marginal  spines  are  comparatively  longer  and  narrower,  and  they  are 
frequently  pointed  and  channelled  along  their  length,  or  gouge-shaped. 
The  spinelets  in  the  webbed  fringe  or  the  three  attingent  sides  of  the 
adambulacral  plates  are  fewer  in  number,  as  also  are  the  spinelets  on  the 
paxillse  of  the  abactinal  area  (see  PI.  XYIH.  fig.  1).  These,  however,  are 
characters  which  I regard  as  attributable  to  the  smaller  size. 

“ Localities. — Challenger  Expedition  : 

“Hong-Kong,  10  fathoms. 

“ Station  203,  East  of  Panay  Island  (Philippine  Group).  October  31, 
1874.  Eat.  11°  6'  0"  N. ; long.  123°  9'  0"  E.  Depth  20  fathoms.  Mud. 
Surface  temperature  85°.0  Fahr. 
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“ Other  localities : Japan  (Muller  and  Troschel)  ; Banka  Straits 
(Stockholm  Museum)  ; Singapore  (yon  Martens). 

“ Remarlcs. — Muller  and  Troschel’ s type-specimen  in  Berlin  from  Japan 
collected  by  Captain  Wendt,  which  I have  examined,  conforms  in  all  points 
— in  so  far  as  the  dry  specimen  can  be  compared — with  the  form  above 
described  from  Hong-Kong.  It  is,  however,  somewhat  smaller,  measuring 
B=41  mm.,  r= 11.5  mm.  The  thumb-like  spinelet  is  present  in  the  adam- 
bulacral  armature.  The  thumb  is  also  present  in  a specimen  from  Banka 
Straits  preserved  in  the  Stockholm  collection. 

“ I have  also  seen  the  type  of  Mobius’s  Stellaster  sulcatus. 4 It  is  un- 
questionably the  same  species.  The  two  specimens  are  rather  small,  It =35 
and  36  mm.,  with  r— 12  mm.,  in  the  example  measured  by  me.  This 
observer  has  noted1;>  the  peculiar  bordering  of  spinelets  on  the  marginal 
and  actinal  intermediate  plates,  also  the  granulate  covering  of  these  plates 
and  the  general  character  of  the  paxillse. 

“ An  example  preserved  in  Copenhagen,  which  I have  also  studied,  has 
been  carefully  described  by  Lutken,1;>  who  at  the  same  time  pointed  out  that 
Stellaster  sulcatus , Mobius,  was  synonymous  with  Archaster  hesperus. 

“In  the  specimen  at  Leyden,  seen  by  Muller  and  Troschel,  I find 
that  the  thumb-like  spine  on  the  adambulacral  plates  is  not  so  largely 
developed  or  so  prominent  as  it  sometimes  is,  nevertheless  it  is  present. 
The  locality  of  this  example  is  unknown ; it  is  simply  stated  in  the  System 
der  Asteriden  to  have  been  collected  by  von  Siebold.” 

Sluiter  mentions  this  species  in  the  collection  of  the  Museum  of 
Amsterdam  [ ’95,  p.  52]  : 

“ Graspidaster  hesperus  (M.  u.  Tr.)  Sladen.  Zahlreiche  Exemplare  in 
Alcohol  von  der  Bai  von  Batavia  aus  einer  Tiefe  von  5-14  Baden  (Slui- 
ter). Bach  der  jetzt  vorliegenden  ausfuhrlichen  Beschreibung  und  Abbil- 
dung  dieser  Art  von  Sladen,  bin  ich  zu  der  Ueberzeugung  gekommen,  dass 
die  friiher  von  mir  als  Astropecten  macer  beschriebene  Bonn  mit  dem  alten 
Archaster  hesperus  M.  Tr.  identisch  ist.  Die  Zalil  und  Borm  der  inter- 


1)  References  are  made  to  the  papers  above  cited. 
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radialen  Baucliplatten  kann  aber  melir  oder  weniger  verschieden  sein,  und 
bei  grosseren  Exemplaren,  bis  4 mehr  betragen  als  von  Sladen  besclirieben 
mid  abgebildet  wird.” 

Ludwig  has  the  following  remarks  on  this  species  under  the  heading, 
“ Anmerkung  zur  Gattung  Astropeden  ” [ ’97,  p.  60]  : 

“ Im  Jahre  1862  hat  Giebel  eine  angeblicli  neue  Astropeden- Art  aus 
dem  ‘ Mittelmeer  ’ iinter  dem  Namen  A.  gracilis  beschrieben.  Angenommen, 
sie  ware  wirklicli  neu,  so  miisste  sie  umgetauft  werden,  denn  schon  1840  (p. 
282)  hat  Gray  einen  Astropeden  gracilis  von  allerdings  imbekannten  Fundorte 
aufgestellt.  Da  die  GiEBEL’sche  Beschreibung  auf  keinen  mir  aus  dem  Mit- 
telmeer bekannten  Seestern  passt,  so  wandte  ich  an  den  Director  der 
zoologischen  Sammlung  in  Halle,  Herrn  Prof.  Grenacher,  der  mir  mit  freund- 
licher  Bereitwilligkeit  das  GiEBEL’sche  Originalexemplar  zur  Ansicht  schickte. 
Durch  genaue  Untersuchung  desselben  konnte  ich  bald  feststellen,  dass  das 
Exemplar  zwar  eine  Astropectinide  ist,  aber  nicht  mehr  in  die  Gattung 
Astropeden  in  ihrem  heutigen  Sinne  gehort,  sondem  identisch  ist  mit  dem 
von  Sladen  (1889)  ausfuhrlich  beschriebenen  Crcispidaster  liesperus  (M.  Tr.). 
Was  den  Fundort  angeht,  so  muss  die  Angabe,  dass  das  Exemplar  der 
Halle’schen  Sammlung  aus  dem  Mittelmeer  herruhre,  auf  einem  Irrthum 
beruhen,  denn  der  Graspidaster  liesperus  ist  bis  jetzt  nur  von  China,  Japan, 
den  Pliilippinen,  aus  der  Banka-Strasse  und  von  Singapore  bekannt.” 

This  starfish  is  reported  from  the  Mergui  Archipelago  by  Brown 

[ : 10,  p.  28]: 

“Locality. — XXXH.,  off  Bentinck  Island,  29  fathoms,  soft  mud  and 
sand. 

“ Two  specimens  agree  with  the  young  phase  described  by  Sladen. 
The  adpressed  spinelets  on  the  infero-marginal  plates  tend  to  fall  off  very 
readily,  but  their  presence  is  quite  evident  in  both  specimens. 

“11=22  r=6.5. 

“Apparently  not  previously  recorded  from  the  Indian  Ocean.  Known 
from  Japan  to  Singapore.” 

It  is  also  mentioned  by  Kcehler  from  the  collection  of  the  Indian 
Museum  [ : 10,  p.  9]  : 
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“ Station  88.  Vizagapatam.  4 miles  au  S.E.  de  Maurawalipur.  Pro- 
fondeur  9-13  brasses.  Un  echantillon. 

“R=16  mm.” 

Kcehler  also  mentions  it  from  the  south-eastern  Moluccas  [ : 11,  p.  268]  : 

“ Dragage  No.  15.  15  Avril  1908.  Sungi  Barkai.  Profondeur  7 a 8 m. 

Un  echantillon.  It =28  mm. ; r=9  mm.” 

TsiZaster  gracilis  Sladen. 

This  species  is  not  contained  in  any  of  the  collections  studied  by  me. 
Sladen’s  original  description  is  reproduced  below  [ ’89,  p.  230] : 

“ Psilaster  gracilis,  n.  sp.  (PI.  NLI.  figs.  5 and  6 ; PI.  XLII.  figs.  9-11). 

“Bays  five.  It =65  mm.  r=T2  mm.  It  <5.5  r.  Breadth  of  the  ray  at 
the  third  supero-marginal  plate,  11.5  mm. 

“ Bays  elongate,  narrow  and  tapering  throughout  to  a finely  pointed  extre- 
mity, haying  a subcylindrical  facies,  slightly  compressed.  Abactinal  area  slight- 
ly convex  and  capable  of  inflation.  Actinal  area  subplane.  Lateral  walls 
comparatively  high  and  vertical.  Interbrachial  arcs  open  and  widely  rounded. 

“ The  abactinal  paxillar  area  of  the  disk  and  rays  is  covered  with  com- 
paratively large  and  closely  placed  paxillse.  These  are  composed  of  very 
short,  stumpy,  papilliform  spinelets.  Three  to  five  are  central,  more  robust 
than  the  rest,  often  almost  granuliform,  and  about  a dozen  or  more  form 
the  marginal  series,  all  very  short  and  radiating  outward.  In  some  of  the 
paxillse  the  central  spinelets  are  posed  in  such  a way  as  to  form  incipient 
pedicellarise,  in  others  three  or  four  of  the  central  spinelets  are  slightly 
longer,  and  are  distinctly  pedicellarian  in  function.  At  the  margin  of  the 
area  an  arrangement  of  the  paxillae  in  transverse  series  may  be  observed, 
but  is  not  very  conspicuous  at  first  sight,  on  account  of  the  crowding  of  the 
paxillae,  and  is  only  well  seen  near  the  base  of  the  rays. 

“ The  supero-marginal  plates,  thirty-six  in  number  from  the  median 
interradial  line  to  the  extremity,  stand  vertically,  and,  being  confined  en- 
tirely to  the  lateral  wall  of  the  ray,  can  hardly  be  said  to  have  a distinct 
breadth  on  the  abactinal  area,  excepting  on  the  outer  part  of  the  ray,  as 
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they  merge  so  gradually  into  the  rounding  of  the  lateral  wall.  On  the  outer 
part,  however,  they  are  more  distinctly  curved  over  and  flattened  on  the  abac- 
tinal  area.  The  surface  of  the  plates  in  relation  to  one  another  forms  a conti- 
nuous plane.  On  the  inner  part  of  the  ray  the  height  is  about  one-tliird  greater 
than  the  length,  and  further  outward  than  midway  along  the  ray  the  dimen- 
sions are  nearly  subequal.  The  surface  of  the  plates  is  closely  covered 
with  short  obtusely  tipped  papillae,  equal  in  length  but  slightly  more  robust 
along  the  median  region  of  the  plate ; and  all  so  closely  placed  as  to  give 
the  appearance  of  coarse  velvet  pile.  The  supero-marginal  plates  bear  no 
spinelets. 

“The  infero-marginal  plates  correspond  to  the  superior  series,  each 
plate  being  equal  in  length  to  its  companion  in  the  upper  series.  Their 
height,  however,  is  slightly  less,  and  they  are  well  curved  upon  the  actinal 
surface.  Their  surface  is  covered  with  short  close-set  papillae  similar  to 
those  on  the  supero-marginal  plates,  which  become  slightly  larger  and 
more  spiniform  at  the  end  of  the  plate  adjacent  to  the  adambulacral  plates. 
Each  plate  bears  along  the  upper  half  of  the  aboral  margin  a series  of  four 
(normally,  but  sometimes  three)  small  tapering  spinelets.  The  uppermost 
spine  is  the  smallest,  the  rest  subequal  or  with  either  the  lowest  or  the 
median  spine  slightly  longest.  They  are  closely  appressed  to  the  side  of 
the  ray,  and  are  directed  at  a slight  angle  upward : the  position  of  the 
series  on  the  plate  being  also  sometimes  very  slightly  oblique. 

“The  adambulacral  plates  are  elongate,  large,  with  a faintly  convex 
margin  towards  the  furrow.  Their  armature  consists  of  a furrow  series  of 
six  or  seven  rather  long,  delicate,  cylindrical  spinelets,  equal  in  length, 
covered  with  membrane,  and  standing  parallel  to  one  another.  The  series 
or  ‘ combs  ’ thus  formed  are  distinctly  spaced  from  the  neighbouring  series 
on  adjacent  plates.  On  the  actinal  surface  of  the  plate  and  near  to  the 
marginal  series  is  a longitudinal  series  of  three  or  four  spines,  slightly 
shorter  and  more  robust,  widely  and  irregularly  spaced ; and  external  to 
these  is  another  longitudinal  series  of  four  or  five  similar  spines,  but  even 
more  irregular  in  disposition : indeed,  so  far  is  this  carried  in  both  cases 
that  it  is  often  impossible  to  distinguish  any  regular  serial  arrangement  at 
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all.  Sometimes  a few  additional  spinelets  may  be  present,  external  to  those 
above  mentioned,  and  the  grouped  character  becomes  then  more  marked. 
These  spinelets  on  the  actinal  surface  of  the  adambulacral  plate  are  covered 
with  membrane  like  the  marginal  series,  and  they  have  generally  a more 
or  less  straggling  and  irregular  appearance. 

“The  mouth-plates  are  elongate  and  narrow,  and  the  united  pair  form 
a convex  keel  actinally.  Their  armature  consists  of  a marginal  series  of 
small,  rather  robust,  and  abruptly  tapering  spinelets,  shorter  than  the 
marginal  series  on  the  adambulacral  plates,  about  six  or  seven  on  the  free 
margin  of  the  plate,  although  others  appear  to  continue  the  series  up  to  the 
outer  extremity  of  the  plate.  At  the  innermost  point  of  each  mouth-plate 
is  one  elongate,  flattened  and  round-tipped  mouth-spine,  greatly  exceeding 
any  of  the  other  spines  in  size,  and  the  pair  of  spines  at  each  mouth-angle 
are  parallel  to  one  another  and  directed  towards  the  centre  of  the  actino- 
stome.  At  first  sight  these  enlarged  spines  might  be  considered  as  the 
innermost  spines  of  the  marginal  series  above  described,  but  I am  doubtful 
whether  tliis  is  really  the  case,  as  there  is  the  singular  occurrence  in  this 
form  of  a small  group  of  short  spinelets  present  on  each  plate  at  a still 
higher  level  than  the  foremost  mouth-spines  above  mentioned,  and  this 
little  insignificant  group  is  further  peculiar  from  the  fact  that  it  is  not 
directed  towards  the  centre  of  the  actinostome,  but  in  the  direction  of  a 
line  crossing  the  ambulacral  furrow.  If  this  group  of  small  and  abnormally 
placed  spinelets  really  belongs  to  the  true  marginal  series  it  is  probable 
that  the  prominent  and  enlarged  mouth-spine  should  be  reckoned  as  the 
foremost  of  the  actinal  or  superficial  series.  On  the  actinal  surface  of  each 
plate  is  a longitudinal  series  of  eight  to  twelve  rather  robust  and  conically  point- 
ed spinelets,  parallel  to  the  median  suture;  and  an  intermediate  series,  fewer 
in  number  and  more  widely  spaced,  between  these  and  the  marginal  series. 

“ The  actinal  intermediate  plates  are  confined  to  a very  small  area  in 
the  interradial  region,  but  I am  unable  to  say  from  superficial  observation 
whether  their  arrangement  presents  any  regularity  or  not.  Each  of  the 
plates  bears  two  or  three  short,  robust,  conical  tipped  spinelets,  which  have 
a more  or  less  marked  tendency  to  form  a group. 
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“ The  madreporiform  body  is  entirely  obscured  by  paxilhe. 

“ Colour  in  alcohol,  a dirty  greyish  white. 

“ Locality. — Station  238.  Off  the  coast  of  Japan,  south  of  Kawatsu.  June 
17,  1875.  Lat.  34°  37'  0"  N.,  long.  140°  32'  0"  E.  Depth  1875  fathoms. 
Blue  mud.  Bottom  temperature  35°. 3 Fain:. ; surface  temperature  73°.0  Falir. 

“ Remarks. — Psilaster  gracilis  has  a very  different  facies  from  any  of 
the  other  species  described,  and  it  is  not  without  hesitation  that  I have 
included  it  in  the  genus.  It  is  at  once  distinguished  by  its  narrow 
subcylindrical  rays  and  widely  rounded  interbracliial  arcs ; by  the  papilli- 
form covering  of  the  marginal  plates ; by  the  large  inner  pair  of  mouth- 
spines  ; and  by  the  general  character  of  the  actinal  spinulation.” 

Nauricia  pulchella  Gray. 

I can  not  form  any  definite  opinion  as  to  the  systematic  position  of  this 
starfish,  except  that  from  a statement  of  Gray  quoted  below  it  appears  to  be 
nearly  related  to  Craspidaster  hesperus.  The  following  scanty  notices  are  the  only 
ones  that  I have  been  able  to  find  out  from  the  literature  accessible  to  me. 

Nauricia  Gray  is  placed  by  its  author  in  the  Ast  ropectinidce,  which  is 
characterised  thus  [Gray,  ’40,  p.  180]  : “ Back  flattisli,  netted  with  numerous 

tubercles,  crowned  with  radiating  spines  at  the  tip,  called  Paxilli.”  The 
first  subdivision  of  the  Astropedinidce  contains  forms  which  have  <( * the 
margin  of  the  rays  ciliated  with  a series  of  simple  elongated  spines,  the 
paxilli  or  crowned  tubercles  regularly  radiating  ” [ ’40,  p.  180].  The  first 
group  under  this  subdivision,  in  which  Nauricia  is  included,  has  “ the  rays 
edged  with  a series  of  large  regular  tubercles,  which  increase  in  number  as 
the  animal  grows  ” [ ’40,  p.  180].^  The  genus  and  species  are  then  charac- 
terised as  follows  [ ’40,  p.  180] : 

“ Nauricia  Gray. 

“ The  ambulacral  spines  broad  and  ciliated ; 2 series  of  tesserae  be- 
tween the  angles  of  the  arms  and  the  mouth  beneath.  Asiatic. 

1)  It  must  be  remarked  that  this  group  contains  Astropeden  corniculatus  ( = Ctenodiscus 
cnspatus)  and  other  heterogeneous  forms. 
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“ 1.  Nauricia  pulchella , Gray.  Seba,  iii.  t.  8.  f.  7.  a.  b.  not  good. 
Rays  5,  half  as  long  as  the  width  of  the  body,  gradually  tapering,  lower 
series  of  marginal  tubercles  with  a series  of  broad  flat  spines  on  the  upper 
margin  of  each. 

“ Inhab.  China  ? Japan  ? ” 

Dujardin  and  Hupe  are  of  opinion  that  this  starfish  should  be  referred 
to  Astropecten  [ ’62,  p.  429]. 

Von  Martens  briefly  refers  to  it  as  follows  [ ’65,  p.  354] : 

Nauricia  pulchella  Gray.  Ann.  Mag.  n.  li.  VI.  p.  180.  Japan,  ist  mir 
unbekannt.” 

In  his  “ Synopsis  ” Gray  reproduces  essentially  the  same  passages 
published  in  his  paper  of  ’40,  but  adds  at  the  end,  “ The  SteUaster  sulcatus , 
Mobius,  l.c.  t.  4.  f.  1.2,  appears  to  be  from  a specimen  which  has  lost  its 
marginal  spines  ” [ ’66,  p.  3]. 

As  seen  under  Craspidaster  hesperus  the  SteUaster  sulcatus  of  Mobius 
has  been  identified  by  Lutken  [’64]  and  Sladen  [’89a]  with  that  species. 


LUIDIIDjE. 

Iniidia  maciilata  Muller  & Troschel. 

(PL  V,  figs.  80-88.) 

This  species  is  due  to  Muller  and  Troschel,  whose  original  descrip- 
tion is  as  follows  [ ’42,  p.  77]  : 

“ Luidia  maculata  Nob.  nov.  sp. 

“ Sieben  bis  neun  Arme.  Korper  platt.  Riicken  der  Arme  und  der 
Scheibe  wenig  gewolbt.  Verhaltniss  des  Sclieibenradius  zum  Armradius 
wie  1:7.  Die  Arme  sind  8 mal  so  lang  wie  breit.  Furclienpapillen  auf 
jeder  Platte  eine  scliwertformig  gekriimmte  innen,  und  nach  einem  kleinen 
Zwischenraum  noch  3-4  ebenfalls  etwas  gekriimmte  aber  niclit  so  platte 
Staclielchen.  Zwischen  diesen  finden  sich  haufig  lange  zangenartige  Pedi- 
cellarien,  die  zum  Tlieil  (vielleicht  alle)  dreizackig  sind.  Die  langsten  sind 
halb  so  lang  wie  die  Stacheln  in  ihrer  Nalie,  und  3-4  mal  so  lang  wie 
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breit.  Nun  folgen  nacli  einer  Art  von  Furche  die  ventralen  Platten.  Dies© 
sind  stachelartig  bescliuppt  und  aus  dieser  Bescliuppung  erlieben  sich  2-3 
etwas  platte  lanzettformige  grossere  Staclieln,  welche  2-3  Langsreilien  auf 
den  Armen  bilden ; die  innersten  sclieinen  die  langsten  zu  sein.  Die 
Paxillen  des  Riickens  liaben  einen  durchaus  yiereckigen  Gipfel,  und  bilden 
an  den  Seiten  des  Riickens  vier  regelmassige  Langsreilien.  In  der  Mitte 
des  Riickens  sind  sie  kleiner  und  stelien  viel  weniger  regelmassig,  so  dass 
man  kaum  sechs  Reihen  untersclieiden  kann.  Die  Borsten  auf  den  Paxillen 
sind  in  der  Mitte  der  Paxille  dicker  und  mein*  granulaartig,  mit  abgestutztem 
Ende ; am  Rande  werden  sie  dunner. 

“ Farbe : Die  ganze  Oberflache  ist  im  trocknen  Zustande  mit  grossen 

grauen  Flecken  belegt,  mit  hellern  abwecliselnd. 

“ Grosse  : 15  Zoll. 

“ Fundort : Japan.  Im  Museum  zu  Leyden  durcli  v.  Seebold. 

“ Anmerkrmg.  Das  Exemplar  mit  sieben  Armen  unterschied  sicli  von 
dem  mit  neun  Armen  durcli  die  kleinere  Scheibe,  welclie  bei  derselben 
Grosse  des  Tliieres  nur  1 Zoll  im  Durckmesser  liatte,  wahrend  sie  bei  dem 
Exemplar©  mit  9 Armen  2 Zoll  mass;  auch  waren  die  Borsten  der  Paxillen 
am  Ende  niclit  abgeschnitten,  sondern  abgerundet.” 

According  to  Perkier  [ ’76,  p.  258]  tliis  species  is  mentioned  by  Peters 
[’52,  p.  178],  but  de  Loriol  [’85,  p.  72]  is  of  the  opinion  that  the  Luidici 
maculata  of  Peters  is  to  be  referred  (?)  to  L.  savignyi. 

Dujardin  and  Hupe  [ ’62,  p.  433]  refer  to  this  species  as  follows : 

“ Luidie  tachetee.  Luidia  maculata.— Muller  et  Troschel. 

“ Muller  et  Troschel,  Syst.  der  Aster.,  p.  . . , sp.  2. 

“ Habite  les  mers  du  Japon.” 

Gray  [ ’66,  p.  4]  simply  mentions  it  for  comparison  under  Luidia  ciliaris. 

Von  Martens  mentions  this  species  from  Japan  and  adds  a new 
variety  quinaria,  which  is  however  a distinct  species,  as  explained  under 
Luidia  quinaria * where  the  whole  passage  bearing  on  the  two  species  is  re- 
produced ( vide  infra , p.  293).  The  same  writer  again  mentions  tliis  species 
in  his  second  paper  as  follows  [ ’66,  p.  84]  : 

“Luidia  maculata  Mull.  Troschel.  l.c.  S.  77. 
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“In  der  Bai  von  Manila  ein  aclitarmiges  Exemplar  gef unden.  Dieser 
Fundort  verkniipft  einigermassen  die  zwei  bis  jetzt  bekannten  entlegenen : 
Japan  und  Mosambique  (A.).1:> 

Perrier  in  his  work  on  the  pedicellariae  refers  to  this  species  as  follows 
[’69,  p,  110]: 

“Nous  n’avons  pas  vu  les  Pedicellaires  de  la  Luidia  maculata,  M.  et 
T.,  ni  ceux  de  la  Luidia  senegalensis , bien  que  la  collection  du  Museum 
possede  ces  deux  especes.” 

According  to  the  same  writer  [ ’76,  p.  258]  this  species  is  mentioned 
by  von  Martens  from  east  Africa  [ ’69,  p.  131]. 

Perrier  in  his  “ Revision  ” makes  some  critical  remarks  on  the  species 
[ ’76,  p.  258  ] : 

“ Je  trouve  dans  la  collection  du  Museum  deux  echantillons  desseche3 
designes  sous  ce  nom.  L’un  provient  de  Batavia  (lie  de  Java),  oil  il  a ete 
recueilli  par  M.  Raynaud  en  1829 ; l’autre,  de  la  cote  de  Coromandel, 
d’ou  il  a ete  rapporte  par  M.  Dussumier  en  1830.  Ces  echantillons  ne 
paraissent  pas  avoir  ete  vus  par  Muller  et  Troschel,  qui  donnent  leur 
type  comme  originaire  du  Japon.  Leur  provenance  n’a  rien  qui  puisse  faire 
mettre  en  doute  la  determination  du  Museum,  car  von  Martens,  dans  le 
memoire  que  nous  citons  dans  la  synonymie  de  celle  especes,  indique  que  la 
Luidia  maculata , M.  et  T.,  a ete  trouvee  non-seulement  au  Japon  mais 
encore  a Manille  et  dans  le  detroit  de  Mozambique,  localites  relativement 
voisines  et  de  faune  tres-analogue  a celles  que  nous  trouvons  relatees  au 
Museum  et  qui  rentrent  par  consequent  dans  l’aire  de  repartition  deja  con- 
statee  de  ce  Stelleride. 

“ Bien  que  la  description  de  la  Luidia  maculata  de  Muller  et  Troschel 
s’applique  egalement  bien  a nos  deux  echantillons,  nous  trouvons  cependant 
entre  eux  quelques  differences,  a la  verite  peu  importantes,  mais  qu’il  est 
utile  cependant  de  signaler.  Sur  la  face  ventrale,  l’identite  est  a peu  pres 
complete.  Meme  disposition  des  piquants  ambulacraires,  meme  forme,  meme 
disposition  des  grands  pedicellaires  a trois  branches  qui  les  suivent ; meme 

1)  Forms  marked  (A)  are  those  which  are  distributed  throughout  the  Indian  Archipelago 
and  extend  into  the  east  coast  of  Africa. 
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forme  des  piquants  des  plaques  ventrales.  Mais  sur  la  face  dorsale  quelques 
differences  s’accusent : les  bras,  au  nombre  de  liuit,  dont  un  bif urque  au 
sommet  de  l’individu,  d’ailleurs  monstreux,  de  Batavia,  ont  leur  surface 
dorsale  un  peu  convexe,  tandis  qu’elle  est  plutot  deprimee  cliez  l’individu 
de  la  cote  de  Coromandel,  qui  n’a  que  sept  bras.  Chez  ce  dernier  les 
paxilles  sont  un  peu  plus  grandes,  de  forme  plus  nettement  quadrangulaire, 
presque  carree,  et  leur  surface  libre,  plane  ou  meme  un  peu  concave,  est 
uniformement  recouverte  de  granules  hexagonaux  tous  contigus  qui  deviennent 
un  peu  plus  fins  et  plus  longs  sur  tout  le  pourtour  de  la  plaque.  Les 
granules,  etant  tous  contigus,  n’affectent  du  reste  aucune  disposition  reguliere. 
Chez  l’individu  de  Batavia,  les  paxilles  ont  des  angles  un  peu  plus  arrondis ; 
leur  surface  libre  est  legerement,  mais  nettement  convexe,  et  les  granules 
qui  la  recouvrent  sont  hemispheriques  et  non  contigus ; il  y en  a generale- 
ment  un  central  et  six  formant  un  cercle  autour  de  lui ; assez  souvent  un 
second  cercle  vient  s’ajouter  au  premier,  et  sur  les  grandes  paxilles  de  la 
base  des  bras  cette  disposition  peut  devenir  plus  complexe.  Les  petits 
piquants  qui  bordent  chaque  paxille  sont  plus  longs  et  plus  greles  que  dans 
l’individu  de  Coromandel ; ils  se  distinguent  bien  nettement  des  granules 
centraux  de  la  paxille,  tandis  que  dans  l’echantillon  africain  la  difference  est 
moins  sensible.  Ce  sont  la  des  caracteres  sans  doute  peu  importants  et  qui 
modifient  a peine  l’apparence  des  deux  ecliantillons ; ils  ne  seraient  suffiss- 
ants  pour  motiver  une  separation  specifique  que  s’il  venait  a etre  demon- 
tre,  ce  qui  est  peu  probable,  qu’ils  sont  constants  pour  tous  les  individus 
provenant  d’une  meme  localite. 

“ L’individu  de  la  cote  de  Coromandel  a sept  bras  normaux. — L’individu 
de  Manille  en  presents  quatre  normalement  developpes,  un  bifurque  au  sommet 
et  trois  qui  ont  ete  brises  a leur  base,  mais  sont  en  voie  de  redintegration. 
— La  longueur  de  la  partie  nouvellement  formee  varie  de  1 a 2 centimetres.” 

Walter  reports  this  species  from  Ceylon  [ ’85,  p.  368]  : 

“ Luidia  maculata.  M.  et  Tr. 

“ 1st  unter  den  ceylonischen  Echinodermen  in  2 prachtigen  getrockneten 
Exemplaren  vorhanden.  Die  Bestimmung  der  Art  ist  durch  Prof.  E.  v. 
Martens’  freundlichen  Vergleich  mit  den  Originalexemplaren  im  Berliner 
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Museum  zweifellos  gesichert.  Die  Ausmasse  unserer  2 Exemplare  ergaben : 
fiir  einen  Arm  bei  No.  1 215  mm.  Lange,  fur  den  Sclieibendurchmesser  47  mm. 
No.  2:  Armlange= 220  mm.,  Sclieibendurchmesser  50  mm.  Eine  geringe  Ab- 
weichung  yon  der  Originalbeschreibung  bei  M.  et  Tr.  finde  ich  in  der  hier 
grosseren  Zahl  der  in  einer  Querreihe  fallenden  Riickenpaxillen.  Zudem  findet 
bei  M.  et  Tr.  eine  sehr  regelmassige  und  auffallende  dunkle  Sternzeichnung 
der  Scheibe  keine  Erwahnung,  obgleich  sie  auch  an  den  Exemplaren  des 
Berliner  Museums  vorhanden  sein  soil.  Beide  Exemplare  sind  siebenarmig.” 

Bell  simply  mentions  this  species  from  Ceylon  [ ’87a,  p.  648]  and  the 
Sea  of  Bengal  [ ’88,  p.  384,  388].  Doderlein  [ ’88,  p.  830]  reports  it  from 
Ceylon. 

Sladen  reports  this  species  from  the  Mergui  Archipelago  and  adds  the 
following  notes  [ ’89a,  p.  327] : 

“ Locality.  King  Island  (native  name  Padaiv) ; 24th.  Jan.  1882  : sub- 
littoral. 

“ A single  young  example  having  nine  rays.  The  major  radial  dimen- 
sion is  65  mm.” 

Sluiter  reports  it  from  Batavia  [ ’89,  p.  313]  : 

“ Luidia  maculata  (M.  und  Tr.).  Perrier,  4 Revision  des  Stellerides’, 
pag.  258.  Zwei  Exemplare  (No.  246)  aus  der  Bai  von  Batavia,  von  dem 
Piiffe  bei  der  ersten  Boje  ausserhalb  des  Hafens  von  Tandjong  Priok.  Das 
eine  Exemplar  stimmt  genau  mit  dem  von  der  Kuste  von  Coromandel 
herruhrenden,  von  Perrier  beschriebenen.  Die  Paxillen  sind  deutlich 
viereckig.  Das  Tier  ist  aber  achtarmig.  Das  andere  hat  neun  Arme  und 
stimmt,  was  die  Form  und  Paxillen  anbelangt,  mit  dem  Perrier’  schen  Ex- 
emplar von  Batavia  uberein.” 

De  Loriol  describes  an  example  from  the  Bay  of  Amboina  as  follows 
[’93,  p.  379]:  “ Un  exemplaire  a neuf  bras  inegaux.  Couleur  brun  clair 
avec  de  nombreuses  macules  foncees.  Une  grande  tache  brune  arrondie  au 
centre  du  disque,  entouree  de  tache  allongees  dont  une  dans  l’alignement  de 
chaque  bras.” 

Bell  reports  this  species  from  Macclesfield  Bank  and  adds  [ ’94,  p. 
403],  “ All  the  specimens  collected  were  of  small  size.” 
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Sluiter  again  reports  it  from  tlie  Bay  of  Batavia  [ ’95,  p.  55].  Kcehler 
describes  a specimen  from  the  Sunda  Isles  [ ’95,  p.  388] : — “ Un  echantillon 
a huit  bras  inegaux ; sur  le  plus  grand  It  = 17.  La  couleur  est  gris  clair 
avec  de  nombreuses  taches  bnmes  placees  de  distance  en  distance  sur  les 
bras.  Au  centre  du  disque  se  trouve  une  tache  rayonnante  et  au  niveau 
de  l’insertion  des  bras  une  serie  de  taches  en  forme  d’Y.” 

Doderlein  reports  one  specimen  from  Thursday  Island  [ ’96,  p.  307]. 
Bedford  reports  it  from  Singapore  [ : 00,  p.  293] : 

“ 31=7.6  xr. 

“ Locality . A single  large  7-armed  specimen  from  between  tide-marks, 
Singapore.  The  arms  had  undergone  a considerable  amount  of  fracture  and 
regeneration. 

“ Distribution.  Extends  from  Mozambique  to  Macclesfield  Bank  and 
northwards  to  South  Japan. 

“ It  190  r 25  Arm-breadtli  23  ” [mm.] 

This  species  is  referred  to  by  Doderlein  in  his  paper  on  Japanese 
Asteroidea  [ : 02,  p.  330]  : 

“ Imidia  maculata  Muller  u.  Troschel. 

“ Diese  schone  schwarz  imd  gelbgefleckte  Art,  die  grbsste  Asteroiden- 
Eorm,  die  ich  in  Japan  sah,  beobachtete  ich  nur  in  der  Bai  von  Kagoshima, 
wo  sie  in  geringer  Tiefe  (ca.  30  m)  ziemlich  haufig  ist.  Exemplare  mit  7-9 
Armen  und  einem  grossen  Badius  von  65  bis  350  mm  geriethen  nicht  selten 
in  das  bei  den  dortigen  Fischern  gebrauchliche  Grundnetz ; ein  grosses 
Exemplar  fieng  sich  an  einer  mit  einem  Eisch  bekoderten  Angel.” 

It  is  referred  to  by  Herdman  in  liis  pearl  oyster  report  [ : 03,  p.  20, 
23,  26,  106],  and  is  again  reported  from  Ceylon  bj"  the  Herdmans  [Herd- 
man,  Herdman  & Bell,  : 04,  p.  143] : 

“ Luidia  maculata , M.  and  T. 

“ Abundant  all  round  Ceylon,  and  especially  in  the  shallow  water  of 
the  pearl  banks  in  the  Gulf  of  Manaar,  where  we  obtained  specimens  of 
all  sizes  from  a couple  of  centimetres  up  to  well  over  a foot  across.” 

Herdman  [ : 06,  p.  121,  447]  mentions  it  as  an  enemy  of  the  pearl 
oyster.  Brown  reports  it  from  the  Mergui  Archipelago  [ : 10,  p.  30] : 
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“ Localities. — XVJH.,  off  Paway  Island,  10  to  21  fatlioms,  sand  and 
shell ; XXV.,  Gregory  Group,  4 to  14  fathoms,  sand  and  shell. 

“Several  young  specimens,  in  the  largest  of  which  It = 62  and  r=ll. 

“ Found  by  Dr.  Anderson  at  Fling  Island.  Also  known  from  Mozam- 
bique to  Madras,  Manilla,  and  Japan.” 

It  is  also  reported  from  Portuguese  East  Africa  by  Simpson  and  Brown 
[ : 10,  p.  49]: 

“ This  species  is  represented  by  two  specimens : the  first,  from  Mtundo 
Bay,  has  seven  arms ; and  the  second,  which  is  immature,  has  five  com- 
plete arms,  and  three  being  regenerated  from  the  disk. 

“ The  diagnostic  characters  in  this  species  seem  to  be  fairly  constant, 
and  our  specimens  agree  very  well  with  those  previously  described. 

“ Locality. — Station  III.,  Mtundo  Bay  (Wamizi  Is.  to  Kifuki  Is.) ; Sta- 
tion VI.,  Kero-Nyuni  Bay. 

“ Previously  recorded  from — S.  Japan  ; Philippines  ; Singapore  ; Malacca; 
Macclesfield  Bank ; Mergui  Archipelago ; Tuticorin ; and  Mozambique.” 

This  species  is  also  mentioned  by  Kcehler  from  the  collection  of  the 
Indian  Museum  [ : 10,  p.  10]  : 

“ Baie  de  Balasore.  Un  tres  grand  ecliantillon. 

“ Les  bras  au  nombre  de  sept,  depassent  35  centimetres  de  longueur  et 
ils  atteignent  une  largeur  maxima  de  38  mm.  a la  base.  Je  signale  cet  ex- 
emplaire  et  j’indique  ses  principaux  caracteres  dans  un  travail  actuellement 
sous  presse,  sur  les  Echinoderm.es  recueillis  par  MM.  Merton  et  Roux  aux 
iles  Kei  et  Aroe  (10). 

“Un  tres  jeune  exemplaire  provenant  des  iles  Andaman,  et  chez  lequel 
R = 10  mm.,  me  parait  devoir  etre  rapporte  aussi  a la  L.  maculata : il  offre 
deja  quelques  taclies  sur  la  face  dorsale  des  bras.” 

Kcehler  gives  a good  description  and  photographic  figures  of  somo 
specimens  from  the  south-eastern  Moluccas  [ : 11,  p.  267] : 

“Dragage  No.  1.  8 Fevrier  1908.  Ngaiguli.  Profondeur  14  m.  Deux 

echantillons. 

“ Les  deux  individus  recueillis  ne  sont  pas  de  tres  grande  taille.  Le 
plus  petit  a huit  bras  et  R ne  depasse  pas  11  cm. ; la  plus  grande  largeur 
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des  bras  est  de  13  a 13.5  mm ; non  compris  les  piquants  marginaux ; la  face 
dorsale  des  bras  est  fortement  convexe.  J’ai  represente  cet  exemplaire,  vn  par 
la  face  dorsale,  pi.  XY,  fig.  1.  L’autre  individu  n’a  que  six  bras,  dont  l’un  est 
casse  et  tons  les  autres  sont  en  regeneration  ; il  est  plus  grand  que  le  precedent, 
car  la  plus  grande  largeur  des  bras  atteint  18  mm. ; la  face  dorsale  des  bras 
n’est  pas  tres  convexe.  J’en  ai  represente  la  face  ventrale  pi.  XY,  fig.  2. 

“ Ces  deux  indi vidus  n’ont  pas  atteint  tout  leur  developpement ; j’ai  pu 
les  comparer  a un  exemplaire  appartenant  au  Musee  de  Calcutta  dont  les 
bras,  au  nombre  de  sept,  depassent  35  cm.  de  longueur  et  atteignent  une 
largeur  maxima  de  28  mm.  a la  base. 

“ L’etude  de  ces  exemplaires  me  permet  d’ajouter  quelques  renseigne- 
ments  complementaires  aux  descriptions  que  les  auteurs,  notamment  Muller 
et  Troschel  et  Perrier,  out  donnees  de  la  L.  maculatci.  Ainsi,  en  com- 
parant  cette  derniere  espece  a une  nouvelle  espece  des  lies  Hawai*  qu’il 
decrit  sous  le  nom  de  L.  magnified , W.  K.  Fisher  (The  Starfishes  of  the 
Hawaiian  Islands,  U.  S.  Fish  Commission  Bulletin  for  1903,  part  HI,  p. 
1035)  fait  remarquer  que  ni  Muller  et  Troschel,  ni  Perrier  ne  mentionnent 
de  pedicellaires  (sur  les  plaques  marginales  ventrales  de  la  L.  maculata  et 
que,  vraisemblement,  ces  pedicellaires  ne  doivent  pas  exister.  II  se  demande 
aussi  si  les  pedicellaires  mentionnes  par  ces  auteurs  sur  les  plaques  adam- 
bulacraires,  sont  places  apres  les  piquants  adambulacraires  ou  au  milieu 
d’eux,  les  descriptions  restant  muettes  sur  ce  point.  Yoici  ce  que  j’observe, 
a cet  egard,  sur  les  exemplaires  que  j’ai  sous  les  yeux. 

“ Les  piquants  adambulacraires,  au  nombre  de  trois  ou  de  quatre  sur 
chaque  plaque,  sont  suivis  d’un  nombre  variable  de  pedicellaires  a trois 
valves  entremeles  de  quelques  petits  piquants  tres  courts ; tantot  il  n’y  a 
qu’un  seul  pedicellaire,  tantot  il  y en  a deux  ou  meme  trois  sur  les  deux 
individus  provenant  des  lies  Aru  (pi.  XYI,  fig,  9).  Sur  l’individu  du 
Musee  de  Calcutta,  il  y a generalement  trois  pedicellaires  sur  chaque  plaque 
en  dehors  des  piquants  adambulacraires  (pi.  XYII,  fig.  8).  Ces  pedicellaires 
sont  grands  et  forts ; dans  l’exemplaire  du  Musee  de  Calcutta,  leur  longueur 
peut  atteindre  2 mm. ; ils  sont  assez  larges  a la  base,  mais  leur  longueur 
depasse  toujours  de  deux  fois  leur  plus  grande  largeur. 
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“ Les  plaques  marginales  ventrales  portent  aussi  des  pedicellaires  qui 
sont  particulierement  abondants  dans  l’exemplaire  de  Calcutta : ils  se  montr- 
ent  de  preference  entre  le  grand  piquant  marginal  et  celui  qui  le  precede, 
et  generalement  il  y en  a deux  a la  fois.  On  en  rencontre  aussi,  mais  plus 
rarement,  entre  l’avant-dernier  piquant  et  celui  qui  le  precede.  Ces  pedi- 
cellaires n’ont  ordinairement  que  deux  valves : ils  sont  presque  aussi  larges 
que  ceux  des  plaques  adambulacraires,  mais  un  peu  plus  courts. 

‘ ‘ Sot  les  deux  indi vidus  des  lies  Aru,  les  pedicellaires  sont  moins 
nombreux  et  moins  developpes.  Dans  l’exemplaire  a six  bras,  j’en  observe 
un  d’une  maniere  a peu  pres  constante  entre  les  deux  grands  piquants 
marginaux ; ce  pedicellaire  est  toujour  bivalve.  Dans  l’exemplaire  a hint 
bras,  les  pedicellaires  sont  beaucoup  plus  rares,  mais  on  en  trouve  cependant. 
Les  pedicellaires  bivalves  des  exemplaires  des  iles  Aru  sont  moins  difier- 
encies  que  dans  le  grand  individu  du  Musee  de  Calcutta  et  ils  ressemblent 
davantage  a deux  petits  piquants  simplement  rapproches. 

“ J’ai  represente  pi.  XY,  fig.  8,  les  paxilles  de  la  face  dorsale  des  bras 
de  l’individu  provenant  du  Musee  de  Calcutta.” 

I have  several  specimens  of  this  species  of  various  sizes  and 
from  different  localities.  The  radial  ratio  varies  greatly  according 
to  the  size,  as  may  be  seen  from  the  following  table. 


Specim. 

r 

mm. 

R 

mm. 

R:r 

Locality 

1 

7 

29.5-32.5 

4.2-4.6 

Awa. 

2 

10 

88 

8.8 

? 

3 

11 

92 

8.4 

? 

4 

19 

164 

8.6 

Misaki. 

5 

21 

184 

8.8 

Awa. 

6 

26 

230 

8.9 

Miyazu. 

7 

34 

263 

7.7 

Miyazu. 

My  specimens  are  either  eight  or  nine  armed.  The  two  speci- 
mens from  Miyazu  are  both  nine-armed.  The  variegation  of  the 
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abacfcinal  surface  is  subject  to  considerable  variation.  In  some 
specimens  the  black  portions  preponderate  so  much  that  the  whole 
abactinal  side  appears  a uniform  black  at  a short  distance,  while 
in  others  they  form  only  small  scattered  patches  in  the  general 
orange  red  surface.  The  relative  distribution  of  the  two  patches 
are  entirely  irregular,  and  in  some  specimens  the  contrast  be- 
tween the  two  patches  is  not  so  sharp  as  in  others.  At  the 
centre  of  the  disk  there  is  generally  a black  patch,  which  may 
be  very  small  or  cover  nearly  the  entire  disk,  and  may  be  of 
any  form.  In  one  specimen  in  which  the  patches  of  the  two 
colours  were  nearly  equally  distributed,  there  was  an  outline  of 
a star- shaped  polygon  in  black,  with  as  many  reentrant  angles  as 
there  were  arms,  each  reentrant  angle  being  interradial  in  posi- 
tion ; a black  strand  extending  inwards  from  the  apex  of  each 
projecting  angle  and  all  meeting  at  the  centre  of  the  disk,  the 
spaces  between  the  black  strands  being  orange  red.  In  another 
specimen,  in  which  the  orange  red  portions  showed  a slight 
preponderance,  there  was  a black  patch  of  a very  irregular  shape 
at  the  centre  of  the  disk,  surrounded  at  a short  distance  by  a 
ring  of  small  discontinuous  black  patches  running  close  to  the 
margin  of  the  disk. 

The  actinal  side  is  perfectly  flat,  but  the  convexity  of  the 
abactinal  side  is  somewhat  different  in  different  specimens,  depend- 
ing among  other  things  upon  the  condition  in  which  the  specimen 
was  fixed,  especially  in  dry  specimens.  Generally  speaking,  al- 
coholic specimens  show  a more  convex  abactinal  side  than  many 
dried  ones,  and  this  appears  to  me  to  indicate  that  the  flattened 
condition  of  many  dried  specimens  is  probably  due  to  pressure 
before  or  during  dessication. 
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Superomarginals. — The  snperomarginals  are  exactly  like  the 
paxillse,  and  therefore  will  not  be  treated  of  separately. 

Infer omcirginctls. — The  inferomarginals  are  comparatively  large 
plates  forming  the  lateral  margin  of  the  arms  and  lying  between 
the  adambulacral  and  superomarginal  plates.  In  a cross-section  of 
the  arms  it  occupies  nearly  two-thirds  of  the  space  between  the 
ambnlacral  furrow  and  the  superomarginals,  the  remaining  one- 
third  being  occupied  by  the  adambulacral  plates.  The  armature 
of  the  inferomarginals  varies  slightly  in  different  specimens  and 
on  different  plates  of  the  same  specimen.  Most  usually  there  are 
four  large  conspicuous  spines  making  a single  transverse  series 
among  themselves  and  with  the  large  spines  of  the  adambulacrals 
(PI.  Y,  fig.  83).  These  large  spines  of  the  inferomarginals  are 
separated  from  one  another  by  smaller  spines,  some  of  which  may 
become  large  enough  to  form  a series  with  the  larger  ones,  so  that 
the  number  of  the  latter  usually  varies  between  three  and  five.  The 
smaller  spines  are  mostly  grouped  along  the  margin  of  the  infero- 
marginal  plate,  but  are  also  present  more  or  less  between  the  larger 
spines,  as  stated  above.  The  fasciolar  gooves  between  the  infero- 
marginal  plates  are  well  developed  especially  in  the  outer  part, 
and  are  covered  with  capillary  spinelets.  Muller  and  Troschel 
state  that  the  larger  spines  of  the  inferomarginals  form  2-3 
longitudinal  series  on  the  arms ; but  in  all  the  specimens  ex- 
amined by  me  these  longitudinal  series  are  too  irregular  to 
deserve  the  name,  with  perhaps  the  exception  of  the  outermost 
spines,  which  show  a tolerably  regular  longitudinal  arrangement. 
The  inferomarginals  may  bear  one  or  more  biscuspid  pedicellariae, 
as  described  by  Kcehler. 

Adambulacral  plates . — The  adambulacral  plates  are  tolerably 
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broad,  and  except  for  the  very  occasional  plates  intercalated  be- 
tween the  inferomarginals,  there  are  as  many  of  them  as  there 
are  inferomarginals,  each  adambulacral  being  in  a line  with  the 
inferomarginal  plate  just  outside  it.  There  is  however  a hardly 
noticeable  break  in  the  armature  between  the  two  series  of  plates, 
as  is  also  indicated  by  Muller  and  Troschel  in  their  description. 
This  break  may  be  caused  by  a distinct  furrow,  or  the  furrow 
may  be  entirely  absent.  The  difference  of  armature  between  the 
inferomarginal  and  adambulacral  plates  is  also  easily  noticeable 
on  an  actinal  view,  inasmuch  as  the  spiniferous  part  of  the  adam- 
bulacrals  is  more  restricted  than  on  the  inferomarginals,  and  the 
farrowed  spaces  between  two  contiguous  adambulacral  plates  are 
consequently  larger  and  more  conspicuous.  The  armature  of  the 
adambulacral  plate  consists  of  a transverse  series  of  three  large 
spines  on  the  inner  half  of  the  plate,  a number  (10-15)  of  small 
spines  on  the  outer  half,  and  one  or  more,  elongated,  pyramidal 
pedicellariae  with  three  cusps,  situated  at  the  outer  end  of  the  series 
of  large  spines  (PI.  V,  fig.  83).  The  first  adambulacral  spine  is 
smaller  than  the  other  two  and  are  somewhat  flattened  and  curved  ; 
the  second  spine  is  the  largest  of  the  three  and  is  also  slightly 
curved  and  flattened  ; the  third  spine  is  only  slightly  smaller  than 
the  second  and  is  nearly  straight  and  round.  Occasionally  the  first 
spine  is  duplicated  and  in  such  a case  there  are  four  large  spines 
on  one  adambulacral  plate.  Close  to  the  third  adambulacral  spine, 
and  usually  on  its  proximo-external  side  there  is  on  most  of 
the  adambulacral  plates  one,  or  occasionally  two,  tricuspid  large 
pedicellariaD  of  the  form  of  a triangular  pyramid,  only  slightly  shorter 
than  the  spine  itself  (PI.  V,  fig.  84).  The  rest  of  the  actinal  surface 
of  the  adambulacral  plate  is  covered  with  small  spines,  which  may 
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be  found  also  on  the  proximal  side  of  the  third  adambulacral  spine. 

The  above  may  be  taken  as  the  typical  arrangement  of  the 
armature  of  the  adambulacral  plate.  In  one  specimen  however  the 
third  adambulacral  spine  was  wanting  and  there  were  two  or 
three  pedicellariae  instead  of  one  or  two.  In  this  specimen  the 
spines  were  on  the  whole  less  well  developed. 

The  first  adambulacral  plate  usually  bears  a single  series  of 
four  or  five  spines  which  gradually  increase  in  size  outwards, 
and  the  second  bears  usually  one  less  spines  of  the  same  form 
and  arrangement. 

Mouth-plates . — The  mouth-plates  are  narrow,  very  slightly 
curved,  and  elongated.  Each  plate  has  two  ridges,  the  main 
one  on  the  actinal  surface,  and  a secondary  one  on  the  mouth 
side,  parallel  with  the  ambulacral  furrow.  On  the  main  ridge 
there  are  some  ten  or  a few  more  large  spines  forming  a some- 
what irregular  series,  of  which  one  or  two  at  or  near  the  mouth 
end  may  be  conspicuously  larger  than  the  others  (PI.  Y,  fig. 
82).  These  large  spines  are  usually  situated  on  the  inner  two- 
thirds  of  the  plate,  while  the  outer  one-third  is  covered  with  some 
twenty  or  more  smaller  spines  without  any  regular  arrangement. 
Near  the  centre  of  the  actinal  surface  of  the  coupled  plates  there 
are  some  six  or  seven  spines  intermediate  in  size  between  the 
larger  and  the  smaller  ones.  There  are  also  some  small  spines 
on  the  lateral  surface  of  each  mouth-plate.  The  secondary  ridge 
bears  some  seven  to  ten  spines  similar  in  form  and  size  to 
the  smaller  spines  of  the  main  ridge ; one  of  them  at  the  mouth 
end  may  be  conspicuously  larger  than  the  rest 

Ventrolaterals . — The  ventrolateral  plates  are  very  small  and 
inconspicuous.  In  each  interradius  there  are  some  nine  or  ten 
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plates  between  the  first  inferomarginals  and  the  month-plates, 
and  a single  series  of  plates  extends  more  than  half-way  out  into 
the  arms  between  the  adambulacral  and  the  inferomarginal  plates. 
Each  ventrolateral  plate  is  provided  with  a prominent,  usually 
more  or  less  flattened  projection  on  the  actinal  side,  which 
bears  some  ten  to  fifteen  sharp,  slender  straight  spines,  one  or 
two  of  which  are  usually  larger  than  the  others.  The  projection 
becomes  less  and  less  conspicuous  as  it  proceeds  out  into  the 
arms.  In  the  distal  part  of  the  arms  the  ventrolateral  plates  are 
very  small  and  are  ankylosed  with  the  adambulacrals. 

Pcixillce. — The  paxillse  are  comparatively  large  and  very 
closely  set.  As  seen  from  the  surface  they  are  more  or  less 
roundish-polygonal  in  the  disk  and  rectangular  in  the  arms.  Near 
the  tip  of  the  arms,  however,  the  paxillao  tend  to  become  more 
or  less  roundish  again.  In  nearly  all  cases  there  is  a clear  dis- 
tinction between  the  central  and  peripheral  coronal  armature,  the 
centrals  being  more  or  less  rounded  and  granular,  while  the 
peripherals  are  fine  and  slender  or  almost  capillary  in  character 
(PI.  V,  fig.  87).  The  number  of  these  two  forms  of  coronal 
spinelets  varies  a great  deal  according  to  the  size  of  the  paxillae ; 
on  one  of  the  largest  there  may  be  as  many  as  seventeen  or 
eighteen  central  granules  and  some  thirty  to  thirty- five  peripherals, 
the  latter  always  arranged  in  a single  row,  although  at  times 
the  row  may  be  more  or  less  irregular.  On  this  point,  the 
specimens  from  Coromandel  and  Batavia  referred  to  by  Perrier 
appear  to  be  different  from  any  of  the  Japanese  specimens  I have 
examined.  In  the  specimen  from  Coromandel  the  coronal  arma- 
ture consisted  of  hexagonal  granules  which  were  finer  and  longer 
along  the  margin,  while  in  the  one  from  Batavia  there  was  gene- 
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rally  one  central  and  one  or  two  rows  of  peripherals.  Occasional- 
ly I have  observed  paxillae  in  which  the  differentiation  into  the 
centrals  and  peripherals  was  not  sharp,  and  sometimes  the 
spinelets  were  all  fine  and  slender,  exactly  like  the  ordinary 
peripherals.  On  the  arms  the  paxillae  are  arranged  in  longitudi- 
nal rows,  of  which  I counted  eleven  at  the  base  of  an  arm  of  a 
specimen  with  R=29.5 — 32.5  mm.  and  sixteen  at  the  same  place 
of  a specimen  with  R=184mm.  In  the  distal  parts  of  the  arms, 
however,  these  rows  become  more  or  less  irregular. 

Mctdreporite. — The  madreporite  is  comparatively  small  and  is 
situated  close  to  the  margin  of  the  disk,  between  two  of  the 
arms.  Although  naked  it  is  completely  hidden  from  view  by 
the  crowns  of  the  surrounding  paxillae.  It  is  very  slightly  convex 
and  deeply  crenate  at  the  margin  ; the  grooves  are  mostly  radiat- 
ing (PL  V,  fig.  88). 

Terminal  plate . — The  terminal  plate  is  small  and  incon- 
spicuous because  covered  with  granules  similar  to  the  coronal 
granules  of  the  paxillae.  When  denuded  it  is  seen  to  have  the 
form  of  an  incomplete  ring. 

Locality. — My  specimens  are  from  the  following  localities : 
Misaki,  Awa,  Miyazu  (Tango).  The  bathymetrical  range  appears 
to  be  rather  wide,  there  being  specimens  from  the  littoral  region 
as  well  as  from  a depth  of  640  metres. 

Specimens  in  S.C.,  H.N.S.,  H.N.S.W. 

Remarks. — In  small  specimens,  e.g.  in  one  of  R= 29.5-32.5 
mm.,  the  armature  of  the  mouth-plate  is  much  simpler,  and  the 
large  pedicellariae  of  the  adambulacral  plates  are  either  absent  or 
imperfectly  developed. 
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Luidia  quinaria  yon  Martens. 

(Pl.  YH,  figs.  104-112.) 

This  species  was  made  known  to  science  by  yon  Martens  as  a variety 
of  Luidia  maculata  as  follows  [ ’65,  p.  352]  : 

“ Luidia  maculata  Mull.  n.  Troschel  l.c.  S.  77. — Herklots  fn.  jap.  tab. 
inedit. 

“ Japan,  Leidner  Museum. 

“ var.  quinaria  m. 

“ Nagasaki,  Schottmuller. 

“ Die  mir  vorliegende  Tafel  von  Herklots  stimmt  mit  der  Original- 
beschreibung  der  Aid.  Das  von  Hrn.  Schottmuller  von  Nangasaki 
eingesandte  Exemplar  jedoch  untersclieidet  sicli  von  demselben  dadurcli 
dass : 

“ 1)  nur  fiinf  Arme  vorlianden  sind ; 

“ 2)  auf  der  Riickseite  der  Arme  die  kleineren  unregelmassig  gestellten 
Paxillengruppen  eine  etwas  grossere  Breite,  die  Halfte  der  Armbreite  iiber- 
hanpt,  einnehmen,  (in  Herklots  Figur  kaum  melir  als  ein  Drittel)  und 
demgemass  auch  viel  zalilreicher  sind ; 

“ 3)  keine  Flecken  an  dem  in  Spirit  ns  aufbewahrten  Exemplar  zu 
selien  sind,  wahrend  doch  selbst  Jalne  lang  trocken  aufbewahrte  andere 
Exemplare  verschiedener  Ai*ten  Luidia  nocli  Elecken  zeigen ; 

“ 4)  die  Ai*me  verlialtnissmassig  breiter  sind,  was  wenigstens  fur  iliren 
Ursprung  durch  die  geringere  Zahl  bedingt  ist.  Grosser  Badius  135  Mill., 
kleiner  18,  Breite  der  Arme  an  ihrem  Grunde  23  Mill.” 

These  differences  of  quinaria  from  the  typical  Luidia  maculata  appear 
to  me  sufficient  to  convince  any  one  conversant  with  Japanese  starfishes 
that  v.  Martens’  specimens  from  Nagasaki  belonged  to  the  present  species. 
It  must  however  be  remarked  that  the  absence  of  coloured  spots  on  the 
back  in  the  alcoholic  specimen  has  hardly  any  significance  in  the  present 
question,  since  they  are  known  to  fade  away  in  alcohol  much  sooner  than 
in  dry  specimens.  But  the  other  characters  mentioned  taken  in  conjunction 
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with  the  fact  that  Luidia  maculata  always  has  more  than  five  arms  justifies 
the  conclusion  that  Luidia  maculata  M.T.  var.  quinaria  v.  Martens  is  a 
distinct  species. 

It  was  then  described  very  fully  by  Sladen  under  the  name  of  Luidia 
limbata  [ ’89,  p.  251]  : 

“ Luidia  limbata,  n.  sp.  (PI.  XLIY,  figs.  3 and  4 ; PI.  XLY.  figs  7 and 

8). 

“Rays  five.  R=110  mm.,  r=15  mm.  11  = 7.3  r.  Breadth  of  a ray  near 
the  base,  at  the  broadest  part,  18  mm. 

“ Kays  moderately  long,  very  flat,  and  rather  broad,  tapering  slowly 
from  base  to  the  extremity,  which  is  not  very  attenuate ; frequently  with  a 
slight  lateral  constriction  at  the  base.  Abactinal  and  actinal  surfaces 
subplane,  bevelled  towards  the  margin,  which  is  subangular,  slightly  rounded. 

“ The  paxilhe  of  the  abactinal  area  are  large,  compact,  closely  fitting, 
and  square,  except  along  the  median  radial  line  and  the  centre  of  the  disk. 
The  larger  paxillse  bear  on  the  tabulum  about  a dozen,  or  even  more,  low, 
hemispherical  granules,  subequal,  comparatively  large  and  well-spaced,  and 
round  the  margin  a series  of  very  small,  short,  cilia-like  spinelets,  about 
two  dozen  or  more  in  number,  the  series  often  appearing  to  be  double. 
There  are  three  to  four  regular  longitudinal  series  of  square  paxillse  at  the 
sides  of  the  ray.  In  the  intermediate  area  along  the  median  radial  line 
the  paxillse  are  smaller,  and  have  a tendency  (more  marked  in  some  ex- 
amples than  in  others)  to  become  rounded  or  irregular  in  form. 

“ The  paxillse,  which  represent  the  aborted  supero-marginal  plates,  are 
remarkable  for  bearing  on  their  tabulum  a broad,  low,  valvular  pedicellaria 
resembling  the  form  frequently  found  in  Pentagonasteridae.  These  pedicel- 
lariae  are  most  numerous  in  the  neighbourhood  of  the  interbracliial 
arcs,  and  may  there  extend  upon  the  adjacent  one  or  two  series  of  lon- 
gitudinal paxillae.  Along  the  ray,  however,  they  are  generally  confined  to  the 
outermost  or  4 supero-marginal  ’ series.  Sometimes  on  the  inner  part  of  the 
ray  there  are  two  pedicellaria}  on  one  tabulum;  but  towards  the  extremity 
of  the  ray  very  few  are  present  at  all.  Barely  a pedicellaria  may  be  com- 
posed of  three  valves,  as  in  some  Pentagonasteridae,  the  valvate  character  of 
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the  organ  being  still  maintained.  Occasionally  simillar  pedicellaria  may 
be  found  on  the  other  paxillse  of  the  abactinal  surface,  but  their  occmTence 
there  is  rare. 

“ The  infero-marginal  plates  bear  only  one  lateral  spine,  placed  at 
the  outer  end  of  the  plate,  directed  outward  and  often  more  or  less  appress- 
ed  to  the  margin  of  the  ray.  This  spine  is  short,  not  more  than  2.75  mm. 
in  length,  compressed,  though  rather  robust,  tapering,  pointed  and  often 
subfusiform  in  outline.  On  the  median  keel  of  the  plate  is  a series  of 
small,  subequal,  squamiform  spinelets,  rather  more  than  one-tliird  the 
length  of  the  lateral  spine,  compressed,  tapering,  sometimes  pointed,  but 
more  frequently  obtuse ; more  or  less  appressed  to  the  plate  and  directed 
at  an  angle  outward  and  towards  the  margin,  over  the  aboral  margin  of 
the  infero-marginal  plate.  Additional  similar  spinelets  may  be  present  on 
the  inner  side  of  this  series  and  with  the  same  direction,  but  this  part  of 
the  plate  is  usually  occupied  by  very  much  smaller  spinelets,  which  are 
also  often  directed  over  the  adoral  margin,  i.e.  at  an  angle  adorally  and 
towards  the  lateral  margin.  Occasionally  the  place  of  one  of  the  larger 
spinelets  is  occupied  by  a two-jawed  forficiform  pedicellaria,  often  near  the 
base  of  the  lateral  spine.  The  margins  of  the  ridge  are  fringed  with  nume- 
rous, delicate,  equal,  cilia-like  spinelets ; and  the  walls  of  the  deep  fasciolar 
furrow  at  the  outer  or  upper  part  of  the  plates  is  densely  covered  with  re- 
markably fine  ciliary  spinelets. 

“ The  armature  of  the  adambulacral  plates  normally  consists  of  three 
spines  and  one  large  two-jawed  forficiform  pedicellaria.  The  three  spines 
are  arranged  one  behind  the  other,  i.e.,  in  transverse  series  in  relation  to 
the  axis  of  the  ray.  The  innermost  or  furrow  spine,  which  is  the  shortest, 
is  delicate,  compressed  laterally,  tapering,  and  slightly  curved  ; the  second 
spine  is  slightly  longer,  more  robust,  subtriangular  in  section,  with  an  edge 
towards  the  furrow,  sometimes  slightly  compressed  laterally,  tapering,  point- 
ed, and  very  faintly  geniculate  near  the  base.  The  outermost  spine  is 
subequal  in  length  to  the  last  noticed,  but  straight,  tapering,  and  obtusely 
pointed.  The  pedicellaria  stands  at  the  adoral  side  of  the  outer  spinelet, 
to  which  it  is  subequal  in  length ; it  is  large  and  expanded  at  the  base, 
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with  a large  lunule,  but  tapering,  attenuate,  and  pointed  at  the  tips  of  the 
jaws.  On  the  outer  edge  of  the  plate  are  usually  two  or  three  very 
delicate,  short,  cilia-like  spinelets. 

“ The  infero-marginal  plate  is  separated  from  the  adambulacral  plate 
throughout  the  ray  by  a small  well-defined  intermediate  plate.  This  on  the 
inner  part  of  the  ray  may  bear  a comparatively  large  two-jawed  forficiform 
pedicellaria,  similar  to,  but  rather  smaller  than,  that  on  the  adambulacral  plate, 
and  two  or  three  small  cilia-like  spinelets ; but  usually  along  the  greater 
part  of  the  ray,  and  always  on  the  outer  part,  only  a few  small  ciliary 
spinelets  are  present. 

“ The  mouth-plates  are  comparatively  small.  Each  plate  bears  at  its 
innermost  point  a large  forficiform  pecicellaria,  forming  a pair  directed 
horizontally  over  the  actinostome ; and  sometimes  a second  pair  stand 
immediately  below  these,  in  the  place  of  the  first  actinal  or  superficial 
spines.  The  marginal  spines  and  actinal  spines  are  subequal  to  one  another 
in  size,  and  diminish  as  they  recede  from  the  mouth ; the  actinal  spines 
forming  a series  parallel  to  the  median  suture  of  the  mouth-plates. 

“ The  actinal  interradial  areas  are  very  small,  and  do  not  contain  more 
than  two  or  four  small  intermediate  plates,  which  bear  either  a forficiform 
pedicellaria  or  a group  of  small  ciliary  spinelets. 

“ The  madreporiform  body  is  hidden  by  paxillae. 

“ Colour  in  alcohol,  ranging  between  light  yellowish  drab  and  dirty 
greenish  grey ; with  a very  dark  broad  band,  almost  black  in  some  speci- 
mens, dark  sage  green  in  others,  along  the  median  radial  line,  extending 
to  the  centre  of  the  disk,  in  some  specimens  fading  out  gradually  at  the 
sides,  in  others  terminating  more  abruptly.  At  the  extreme  tip  of  the  ray 
the  whole  area  is  of  this  dark  colour,  whilst  the  ocular  or  terminal  plate  is 
white,  and  hence  very  conspicuous 

“ Locality . — Yokohama.  May  6,  1875.  Depth  2 to  25  fathoms. 

“ Remarks. — This  species  is  perhaps  most  nearly  related  to  a Luidia 
from  Singapore,  preserved  in  the  University  Museum  at  Copenhagen,  which 
bears  the  name  of  Luidia  chefuensis , Grube  ; but  the  two  forms  are  dis- 
tinguished by  a number  of  well-defined  characters.  In  Luidia  limbata  the 
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paxillae  are  larger  and  more  definitely  square,  and  tlie  lateral  spine  is  of  a 
different  shape.  The  armature  of  the  adambulacral  plates  is  different, 
wanting  altogether  the  comb  of  four  or  more  spinelets  running  parallel  to 
the  furrow,  which  in  Luidia  cliefuensis , succeeds  the  two  single  curved 
spinelets.  In  like  manner  there  is  no  trace  of  the  second  comb,  parallel  to 
the  furrow,  of  four  to  six  ciliary  spines,  probably  situated  on  the  inter- 
mediate plate  between  the  infero-marginal  and  adambulacral  plates.  (For 
Luidia  cliefuensis , Grube,  see  Jahres-Ber.  Schles.  Gesellsch.  f.  vaterl. 
Cultur,  1876,  p.  28.) 

“In  the  University  collection  at  Breslau  there  is  another  Luidia , which 
bears  the  manuscript  name  of  Luidia  singaporensis , Grube,  but  which 
seems  to  me  to  be  the  same  as  von  Martens’  Luidia  maculata , var.  quinaria, 
and  different  from  Luidia  cliefuensis. 

“I  am  inclined  to  think  that  the  so-called  variety  quinaria  of  Dr.  VON 
Martens  is  really  a species  distinct  from  Luidia  maculata .” 

Ives  was  the  first  to  recognise  clearly  the  identity  of  v.  Martens’  var. 
quinaria  with  the  Z.  limbata  of  Sladen,  and  he  gives  certain  figures  which 
leave  no  doubt  that  lie  had  the  present  species  before  him  [Ives,  ’91,  p.  211, 
PI.  IX,  figs.  5-9 J. 

Meissner  mentions  this  species  under  Sladen’s  specific  name  from  Yoko- 
hama, and  after  citing  the  dimensions  of  Sladen’s  orginal  specimen  gives 
those  of  his  own  as  follows  [ ’92,  p.  189] : “ Die  vorliegenden  Stiicke  erga- 

ben : a)  It =104;  r=16;  Armbreite  a.  d.  Basis:  19  mm.  b)  It  = 96;  r = 
13 ; Armbreite  a.  d.  Basis : 17  mm.  (No.  3338.)” 

Doderlein  also  mentions  this  species  as  being  very  common  [ : 02,  p. 
330]: 

“ Luidia  quinaria  y.  Martens. 

“ Syn.  Luidia  maculata  var.  quinaria  v.  Martens  ; 

‘Luidia  quinaria  Sladen,  Ives  ; 

Lmidia  limbata  Sladen. 

“ Sammtliche  5annige  Exemplare  von  Luidia , die  ich  von  der  japanischen 
Iviiste  kenne,  gelioren  zu  dieser  einen  Art.  Bei  kleineren  Exemplaren 
fehlen  die  klappenartigen  Pedicellarien  meist  ganz,  die  an  grossen  Exem- 
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plaren  oft  selir  auffallend  sind.  Mir  liegen  Exemplare  vor  mit  einem  grossen 
Radius  von  8 mm  bis  zu  einem  solcben  von  140  mm. 

“ Ich  fand  diese  Art  iiberall  in  geringer  Tiefe  auf  schlammigem  Grund, 
und  zwar  in  grosser  Anzahl  : Tokiobai,  Enosbima,  Kochi,  Tango,  Kagoshima, 
kleine  Exemplare  traf  ich  in  der  Sagamibai  noch  in  einer  Tiefe  von  ca. 
200  m.” 

Koehler,  using  Sladen’s  name,  describes  some  specimens  from  the  col- 
lection of  the  Indian  Museum  [ : 10,  p.  10]  : 

“lies  Andaman.  Trois  echantillons  presque  intacts. 

“ Petite  Andaman.  Profondeur  7-9  brasses.  Quelques  echantillons. 

“ Huit  miles  au  W.  S.  W.  de  Honawar.  Deux  echantillons. 

“ Detroit  de  Palk.  Profondeur  12  brasses.  Un  bras  unique  provenant 
d’un  exemplaire  d’assez  grande  taille  at  un  tres  petit  echantillon  incomplet. 

“ King’s  Island,  Archipel  Mergui.  Un  echantillon. 

“ Extremite  N.  du  Golfe  Persique.  Profondeur  15  brasses.  Un  echan- 
tillon. 

“ Gopalpore.  Profondeur  25-28  brasses.  25-27  Septembre  1909.  Un 
echantillon. 

“ Les  deux  plus  grands  individus  proviennent  de  Honawar : dans  le 

premier  les  bras  sont  restes  attaches  au  disque  mais  deux  d’entre  eux  sont 
incomplets,  R— 76  mm.;  le  second  est  en  morceaux.  Les  autres  echantillons 
sont  plus  petits  et  R varie  entre  27  et  47  mm. 

“ Je  remarque  sur  le  grand  individu  d’Honawar  que  le  grand  pedicel- 
laire  adoral  n’est  pas  toujours  present  et  qu’il  peut  etre  remplace  par  un 
simple  piquant.” 

I have  only  a few  particulars  to  add  to  the  descriptions  of 
Sladen  and  Dodeelein.  The  radial  ratio  varies  to  a considerable 
extent,  as  may  be  seen  from  the  following  : 
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The  number  of  regular  longitudinal  series  of  large  square 
paxillae  is  usually  three  on  either  side  of  the  arm  (PI.  VII,  fig.  104), 
and  the  innermost  series  is  usually  more  or  less  irregular.  In 
very  large  specimens  there  may  be  four  such  series,  and  in  this 
case  the  third  series  is  more  regular.  The  marginal  paxillae  re- 
presenting the  superomarginals  bear  small,  lozenge-shaped,  valvate 
pedicellariae,  one  plate  sometimes  bearing  two  of  them.  They 
are  generally  more  numerous  at  the  interbrachial  angle,  and  here 
they  are  usually  present  not  only  on  the  supermarginal,  but  also 
on  the  inferomaginal  plates  and  some  of  the  abactinal  paxillae. 
In  some  specimens  I have  seen  similar  but  very  much  smaller 
pedicellariae  scattered  all  over  the  abactinal  paxillae,  being  visible 
to  the  naked  eye  as  so  many  small  dots,  more  lightly  coloured 
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than  their  surroundings.  In  such  cases  the  pedicellariae  are  as  a 
rule  larger  towards  the  margin  of  the  ray. 

The  armature  of  the  adambulacral  plates  varies  somewhat. 
The  first  two  plates  rarely  bear  pedicellariae,  and  the  number  of 
large  spines  is  usually  four  or  five  ; in  the  following  few  plates 
the  number  of  large  spines  may  be  three  or  four,  and  the  pedicel- 
lariae may  be  absent ; but  in  the  greater  part  of  the  arms,  the  typi- 
cal arrangement  of  the  spines  and  pedicellariae  described  by 
Sladen  obtains  (PI.  VII,  figs.  107,  110).  In  the  outer  half  of  the 
arms  the  adambulacral  pedicellariae  are  frequently  wanting. 

The  mouth-plates  bear  at  the  mouth  end  more  usually  two 
pairs  of  forficiform  pedicellariae  than  one  (PI.  VII,  fig.  106,  109). 
Each  mouth-plate  bears  on  the  actinal  ridge  a series  of  six  or 
seven  larger  spines,  and  a second  series  of  five  or  six  similar 
spines  parallel  to  the  first ; the  rest  of  the  plate  is  covered  with 
a number  of  smaller  spines  without  any  regular  arrangement. 

The  madreporite  is  completely  hidden  from  view  by  the  sur- 
rounding paxillae,  and  is  situated  at  the  margin  of  the  disk,  the 
outer  margins  of  the  disk  and  plate  coinciding  with  each  other. 
It  is  perfectly  flat  and  irregular  in  outline  owing  to  the  encroach- 
ment of  the  adjacent  paxillae ; it  may  also  bear  a paxilla  (PI. 
VII,  fig.  112). 

Locality . — This  species  is  the  commonest  Luidia  on  the  coasts 
of  the  Main  Island  but  appears  to  be  less  common  in  Hokkaido. 
I have  specimens  from  Volcano  Bay,  Misaki,  Bay  of  Tokyo, 
Gulf  of  Suruga,  Gulf  of  Ise,  the  Inland  Sea,  Gulf  of  Kagoshima, 
and  Miyazu  and  Namerikawa  on  the  side  of  the  Japan  Sea. 

Specimens  in  S.C.,  H.N.S.,  H.N.S.W.,  S.,  I.M.,  F.B. 
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Luidia  moroisoana,  n.  sp. 

(PI.  VI,  figs.  95-103.) 

I have  only  one  specimen  of  this  species  in  alcohol.  It  be- 
longs to  the  same  group  of  this  genus  as  the  I . aspera  of  Sladen 
and  the  L,  hystrix  and  L.  magnified  of  Fisher,  the  first  from  the 
Philippines,  and  the  last  two  from  the  Hawaiian  Islands.  The 
specimen  is  ten- armed,  with  a tolerably  large  disk  of  the  radius 
of  23  mm.  as  against  the  194  mm.  of  the  arms,  the  radial  ratio 
consequently  being  8.4.  The  colour  is  reddish-brown  on  the 
abactinal  side,  the  other  side  being  colourless.  The  paxillae  present 
in  general  a rough  appearance,  and  those  of  the  two  or  three 
rows  bordering  on  the  inferomarginals  mostly  bear  each  a conical 
spine  at  the  centre  of  the  tabulum.  The  paxillae  of  the  arms 
lying  between  the  three  rows  just  mentioned  are  conspicuously 
smaller,  and  do  not  bear  any  prominent  spines.  On  the  actinal 
side  also  the  spines  are  well  developed. 

Inferomarginals. — Except  at  the  bases  of  the  arms  the  in- 
feromarginals are  very  broad,  and  are  the  most  conspicuous 
plates  on  the  actinal  side,  forming  the  lateral  borders  of  the 
arms.  The  fasciolar  grooves  are  very  distinct  though  not  deep. 
The  most  conspicuous  part  of  the  armature  of  the  inferomarginal 
plates  is  a transverse  series  of  three  or  four  large  conical  spines, 
running  along  the  middle  of  the  plates  (PI.  VI,  figs.  98,  99). 
Of  these  the  outermost  two  may  be  subequal,  but  more  usually 
the  outermost  one  is  conspicuously  larger  than  the  others, 
and  together  with  the  similar  spines  of  the  other  infero- 
marginal plates,  forms  a longitudinal  series  along  the  margin  of 
the  arms  ; the  next  spine  lies  at  the  apex  of  the  rounded  angle 
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between  the  actinal  and  the  lateral  side  of  the  arms ; the  re- 
maining one  or  two  lie  entirely  on  the  actinal  side  and  are 
mostly  less  than  half  as  long  as  the  outermost  spine.  Besides 
these  large  spines,  there  are  many  very  small,  almost  ciliary 
spines  arranged  along  the  margin  of  the  plate.  Similar 
but  slightly  larger  spines  are  also  present  more  or  less  between 
the  large  spines.  There  are  also  some  2 -jawed  forcipiform  pedi- 
cellarise  of  different  sizes  intermixed  with  the  smaller  spines,  and 
situated  mostly  along  the  margin  of  the  plate ; on  a plate  not  far 
from  the  disk,  I counted  in  one  case  as  many  as  ten  pedicellariae, 
mostly  situated  along  the  adcentral  border.  The  outer  part  of 
the  fasciolar  grooves  are  covered  with  capillary  spinelets.  On  the 
abactinal  side  of  the  outermost  of  the  large  spines,  there  is  a 
space  sometimes  almost  naked  but  mostly  covered  with  small 
conical  spines  somewhat  larger  than  those  of  the  actinal  surface 
of  the  plate. 

Adambulacral  plates . — There  are  as  many  adambulacrals  as 
inferomarginals,  and  the  two  are  strictly  coincident,  though 
separated  from  each  other  by  a single  series  of  small  ventro- 
lateral plates.  Each  adambulacral  plate  presents  a rounded  sur- 
face on  the  actinal  side,  and  the  armature  is  very  characteristic. 
There  is,  namely,  a slender  forficiform  pedicellaria  at  the  furrow 
end  of  the  plate  (PI.  VI,  fig.  98,  99,  101)  well  down  in  the 
ambulacral  furrow ; it  is  slender  and  elongated,  mostly  half  as 
long  as  the  first  spine,  and  often  looks,  on  a cursory  view,  like 
a spine ; but  when  the  two  jaws  are  apart,  its  true  nature  can 
be  recognized  at  once.  Close  to  the  pedicellaria  lies  the  first 
adambulacral  spine,  which  is  sword -shaped,  slightly  curved  and 
flattened  like  the  corresponding  spine  of  the  species  previously 


JAPANESE  ASTEROIDEA. 


303 


described  in  this  paper ; in  my  specimen  it  is  2-2.5  mm.  long. 
The  second  adambulacral  spine  is  mostly  about  one -third  longer 
than  the  first,  and  is  also  flattened ; it  is,  however,  nearly 
straight  and  presents  only  a slightly  curved  border  toward  the 
ambulacral  furrow.  The  third  spine  is  perfectly  straight  and 
nearly  round,  and  is  as  much  longer  than  the  second  spine  as 
the  latter  is  than  the  first.  On  many  of  the  adambulacral  plates 
there  are  one  or  two  forcipiform  pedicellarise  of  varying  size 
close  to  the  third  adambulacral  spine,  generally  on  its  adcentral, 
but  sometimes  also  on  its  outer  side  (PI.  VI,  fig.  98,  100).  There 
are  in  addition  a few  more  very  small  spines  on  the  adambula- 
cral plate,  mostly  on  its  outer  part,  but  also  more  or  less  on  the 
adcentral  side  near  the  pedicellariae.  The  first  four  or  five 
adambulacrals  at  the  mouth  end  mostly  bear  four  instead  of 
three  spines ; but  in  other  respects  they  are  exactly  similar  to 
the  rest. 

Mouth-plates. — The  mouth-plates  are  comparatively  small. 
Each  plate  bears  on  its  actinal  ridge  a series  of  five  or  six 
spines,  of  which  the  one  at  the  mouth  end  is  stout  and  long, 
and  with  its  fellow  forms  a conspicuous  oral  armature  projecting 
towards  the  mouth.  The  other  spines  are  of  similar  shape  but 
become  smaller  towards  the  abcentral  end  of  the  plate  (PI.  VI, 
fig.  97).  On  the  abactinal  side  of  the  large  oral  spine  and  parallel 
to  the  ambulacral  furrow  is  a series  of  three  forcipiform  pedicel- 
lariae,  of  which,  however,  the  middle  one  is  frequently  transformed 
into  a flattened  spine  with  truncated  end.  The  pedicellaria 
nearest  the  mouth  is  usually  about  half  as  long  as  the  oral 
spine ; the  second  one  is  smaller  and  the  third  is  smallest. 
When  the  middle  pedicellaria  is  transformed  into  a spine,  this  is 
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of  different  lengths,  bnt  mostly  much  longer  than  the  first  pedicella- 
ria.  On  the  outer  part  of  the  mouth-plate  there  are  some  5-10 
small  spines. 

Ventrolaterals. — There  is  a single  series  of  small  ventro- 
laterals  extending  throughout  the  length  of  the  arms.  In  the 
proximal  half  of  the  arms  each  plate  bears  a few  small  spines 
and  frequently  one  forcipiform  pedicellaria,  similar  in  form  and 
size  to  those  of  the  inferomarginals.  Further  out  in  the  arms  the 
ventrolaterals  are  entirely  naked,  so  that  the  adambulacral  and 
the  inferomarginal  plates  appear  in  this  part  separated  by  a longi- 
tudinal space.  The  ventrolaterals  are  strictly  coincident  with 
the  adambulacrals  and  inferomarginals. 

Paxillcc. — The  paxillce  at  the  centre  of  the  disk  and  along 
the  middle  of  the  arms  are  smaller  than  the  others  (PI.  VI,  fig. 
95).  On  either  side  of  the  arm,  next  to  the  inferomarginals, 
there  are  usually  three  longitudinal  series  of  paxillse,  almost 
square  in  form  and  larger  than  the  rest,  mostly  bearing  a con- 
spicuously large  conical  spine  at  the  centre  of  the  tabulum  (PI. 
VI,  fig.  103).  In  the  series  immediately  adjoining  the  infero- 
marginals the  central  spine  is  particularly  large,  being  nearly  one- 
third  as  long  as  the  marginal  spine  of  the  inferomarginals,  and 
is  surrounded  by  some  five  or  seven  much  smaller,  short  spines 
and  1-3  small  pedicellariae  (PI.  VI,  fig.  102) ; the  latter  may,  however, 
be  entirely  absent  on  some  of  the  plates.  The  peripheral  spine- 
lets  are  ciliary  and  are  arranged  in  an  irregularly  double  row 
along  the  margin  of  the  tabulum.  The  paxillae  of  the  second 
row  are  smaller  than  those  of  the  first,  there  being  three  or  four 
of  them  to  every  two  of  the  latter ; the  central  spine  is  much 
smaller,  and  may  often  be  absent,  in  which  case  there  are  some 
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seven  to  ten  short  and  thick  central  spines,  and  a row  of  ciliary 
peripherals ; a small  pedicellaria  may  sometimes  be  present  in 
addition,  and  the  peripheral  row  may  be  irregularly  double  in  the 
larger  plates.  The  paxillae  of  the  third  row  present  nothing  of  im- 
portance different  from  those  of  the  second ; they  are  on  the 
whole  smaller  than  the  latter.  The  paxillae  along  the  middle  of 
the  arms  do  not  form  any  regular  longitudinal  series,  and  bear 
according  to  their  size  each  5-10  granuliform  centrals  and  a row 
of  ciliary  peripherals ; one  or  two  of  the  centrals  may  sometimes 
become  larger  and  assume  the  form  of  a conical  spine.  The 
paxillae  of  the  disk  are  similar  in  their  general  character  to  those 
of  the  middle  part  of  the  arms ; I have  not  observed  any 
pedicellariae  on  them. 

Madreporite  and  Terminal  plate . — The  madreporite  is  completely 
hidden  from  view.  The  terminal  plates  are  rather  small,  horse- shoe 
shaped  and  covered  with  granules  ; they  are  colourless  and  rela- 
tively conspicuous. 

Locality . — Moroiso  (Misaki) ; littoral. 

This  species  can  easily  be  distinguished  from  L.  aspera 
Sladen,  L.  hystrix  Fisher  and  L.  magnijica  Fisher  by  the  pre- 
sence of  a slender  forficiform  pedicellaria  at  the  furrow  end  of 
the  adambulacral  plate,  besides  some  other  characters.  It  appears 
to  be  very  closely  related  to  Luidia  integra  recently  described  by 
Kcehler  [ : 10,  p.  18],  but  is  distinguished  from  it  by  the  presence 
of  pedicellariae  on  the  marginal  paxillae. 

Specimen  in  S.  C. 
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Luidia  yesoensis , n.  sp. 

(PI.  V,  figs.  89-90;  PL  YI,  figs.  91-94.) 

This  species  is  nearly  allied  to  Luidia  quinaria , but  dis- 
tinguished from  it  by  the  general  facies,  shorter  arms  and  the 
greater  distinctness  of  the  lateral  faces  of  the  arms.  Whereas 
in  L.  quinaria  the  abactinal  and  lateral  surfaces  of  the  arms  pass 
into  each  other  without  any  sharp  line  of  demarcation,  they  pre- 
sent in  this  species  two  distinct  faces  separated  by  a rounded 
angle.  In  all  the  specimens  in  my  hands  the  abactinal  side  is 
uniformly  dark  grey  or  black,  with  only  the  marginal  and  most 
distal  parts  of  the  arms  of  a lighter  colour.  The  dark  radiating 
bands  present  in  L.  quinaria  are  absent  in  this  species. 

The  radial  ratio  may  be  seen  from  the  following  : 
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Infer omarginals. — The  inferomarginals  are  broad  and  short, 
and  coincident  with  the  adambulacrals.  At  the  lateral  margin  of 
the  plate  there  is  a single,  somewhat  large,  squamiform  spine, 
usually  with  some  irregular  fine  longitudinal  furrows  on  the 
actinal  surface  (PI.  YI,  fig.  92).  On  the  surface  of  the  plate  there 
can  usually  be  made  out  one  or  two  rows  of  squamiform  spines, 
which  are  relatively  broader  near  the  lateral  margin  and  become 
relatively  larger  towards  the  inner  side.  In  many  cases  only  one 
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of  these  rows  is  distinct,  and  the  rest  of  the  surface  of  the  plate 
is  covered  with  spines,  which  are  subequal  to  one  another.  On 
the  abactinal  side  of  the  lateral  spine,  close  to  its  base  there  are 
usually  three  short,  squamiform  spines,  and  still  further 
abactinally  there  are  some  granules  and  ciliary  spinelets  similar 
to  those  of  the  abactinal  paxillse.  At  and  near  the  interbrachial 
angle  the  inferomarginals  mostly  bear  on  the  abactinal  side,  each 
a valvate  pedicellaria  simillar  to  those  of  the  marginal  paxilla3 ; 
occasionally  there  may  be  two  on  a plate.  Along  the  margin  of 
the  inferomarginal  plate  is  a series  of  very  small  spinelets.  The 
fasciolar  grooves  are  covered  in  the  outer  part  with  capillary 
spinelets.  On  some  plates,  especially  near  the  base  of  the  arms, 
there  may  be  near  the  inner  end  of  the  plate i a forficiform  pedicel- 
laria similar  in  shape  to  those  of  the  adambulacral  plates.  So 
far  I have  not  found  any  in  the  outer  part. 

Adambulacrals. — The  adambulacral  plates  are  coincident  with 
the  inferomarginals  and  with  the  ventrolaterals  separating  the  two 
series  and  presents  a wedge-shaped  edge  towards  the  ambulacral 
furrow.  The  armature  consists  typically  of  three  spines  and  a 
forficiform  pedicellaria  (PL  VI,  figs.  92,  93).  The  first  spine  is 
laterally  compressed,  curved,  and  sword -shaped,  and  is  attached 
to  the  plate  close  to  its  inner  edge,  and  therefore  lies  well  in 
the  furrow  (PI.  VI,  fig.  93a).  The  second  spine  is  also  lightly 
curved,  but  is  much  more  stout  and  is  somewhat  triangular  in 
cross-section  (PI.  VI,  fig.  936).  Then  follow  the  third  spine  and 
pedicellaria,  the  two  in  a line  parallel  to  the  furrow,  and  the 
pedicellaria  always  on  the  adcentral  side  of  the  spine.  Occasionally 
the  pedicellaria  may  be  found  between  the  third  and  second 
spines.  The  third  spine  is  slightly  flattened  and  stout,  and  a 
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notch  is  present  at  the  base  on  the  inner  side  i.e.  the  side  facing 
the  furrow  (PI.  YI,  fig.  92).  On  some  plates  the  third  spine  is 
replaced  by  two  spines  which  are  then  smaller  than  when  there 
is  only  one  (PI.  YI,  fig.  93c,  d).  The  pedicellaria  is  large  and 
rather  conspicuous,  being  as  long  as  the  third  spine.  It  has  two 
jaws  and  a conspicuous  lunule  near  the  base  (PI.  YI,  fig.  93c) ; 
each  jaw  would  be  triangular  in  cross-section,  and  has  usually  a 
shallow  groove  on  each  external  face  i.e.  the  face  turned  away 
from  the  axis  of  the  organ.  On  the  outer  side  of  the  third  spine 
and  the  pedicellaria  there  may  be  two  or  three  smaller  spines. 

The  first  and  second  adambulacrals  have  a somewhat 
different  armature  from  the  rest.  The  pedicellaria  is  usually 
absent,  and  in  its  place  is  found  a spine  similar  in  form  to  the 
third  spine.  There  are  five  or  six  more  spines  in  the  outer  part 
of  the  first  plate  and  two  or  three  in  the  corresponding  part  of 
the  second. 

Mouth- plates. — The  mouth-plates  are  narrow  and  long  with 
an  interspace  covered  over  with  a membrane.  The  most  charac- 
teristic point  in  the  armature  of  the  mouth-plates  is  the  presence 
of  a pair  of  stout  forficiform  pedicellariae  at  the  mouth  end  of  the 
plates  and  of  a second  pair  nearly  on  the  same  level  with  the  first 
but  more  removed  from  the  mouth,  projecting  into  the  ambulacral 
furrow  (PI.  YI,  fig.  91).  These  pedicellariae  are  similar  to  those 
of  Luidia  quinaria  in  similar  positions,  but  are  relatively  thicker 
and  shorter,  and  the  second  pair  project  in  this  species  more 
distinctly  into  the  ambulacral  furrow  than  in  L.  quinaria.  On 
the  actinal  surface  of  each  mouth- plate  there  is  a series  of  six 
or  seven  large,  blunt  spines  along  the  inner  margin  (facing 
the  fellow-plate)  and  a second  series  of  four  or  five  similar 
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but  slightly  smaller  spines  on  the  external  side  parallel  to  the 
first  series.  The  most  abcentral  portion  of  the  mouth-plates  is 
covered  with  fine,  slender,  pointed  spines,  similar  to  those  of  the 
ventrolateral  and  the  outer  part  of  the  adambulacral  plates. 

Ventrolaterals. — There  is  a series  of  ventrolateral  plates 
between  the  adambulacrals  and  the  inferomarginals,  extending  to 
the  tip  of  the  arms,  but  becoming  somewhat  indistinct  in  the 
distal  part,  owing  to  their  fusion  with  the  inferomarginal  plates. 
Those  in  the  interradii  bear  each  five  or  six  slender,  pointed 
spines,  and  a few  of  them  may  be  armed  with  pedicellariae, 
similar  in  form  to  those  of  the  adambulacral  plates  but  smaller. 
In  the  more  distal  part  of  the  arms,  the  ventrolaterals  bear  only 
two  or  three  spines  each. 

Paxillce. — The  marginal  paxillae  representing  the  superomargi- 
nals  are  square  and  mostly  bear  one  or  more  lozenge- shaped, 
valvate  pedicellariae.  These  are  especially  numerous  in  and  near 
the  interbrachial  angles,  so  that  in  this  part  there  may  be  two 
or  even  three  of  them  on  a single  plate.  The  paxillae  of  this 
row  lying  near  the  interbrachial  angle  usually  bear  each  10-12 
central  granules  and  some  25  peripheral  spinelets.  The  difference 
between  these  two  sets  are  generally  very  distinct,  the  centrals 
being  short,  rounded  and  granuliform,  and  the  peripherals  very 
fine  and  almost  ciliary  in  appearance  though  rather  short.  In 
typical  paxillce  there  is  a single  row  of  these  peripherals  around 
the  margin  of  the  tabulum ; but  there  are  others  in  which  this 
difference  is  not  so  sharp,  and  in  such  ones  there  may  be  one  or 
more  rows  of  spines  or  granules  intermediate  in  character 
between  the  two  sets,  or  these  intermediate  spines  may  form  a 
patch  among  the  truly  granular  ones. 
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Next  to  the  maginal  series  of  paxillae  there  are  two  more 
series  of  them  similar  in  form  to  those  of  the  first  and  but  very 
slightly  smaller.  Except  in  the  interbrachial  angle,  the  paxillae 
of  these  two  series  are  however  usually  destitute  of  the 
valvate  pedicellariae,  and  where  they  are  present  they  are  much 
smaller  than  those  of  the  first  series.  In  the  interbrachial  angles, 
however,  many  of  the  paxillae  of  the  second  row  and  some  of 
those  of  the  third  row  bear  pedicellariae  exactly  similar  to  those 
of  the  first,  or  supermarginal,  series.  The  three  rows  of  paxillae 
above  mentioned  form  the  lateral  borders  of  the  arms  in  the 

proximal  half  and  are  either  colourless  or  more  lightly  coloured 
than  the  rest  of  the  paxillae  of  the  abactinal  side. 

The  paxillae  of  the  abactinal  side  are  rather  small  and  close- 
ly set,  so  that  on  this  side  the  animal  appears  more  smooth, 
compared  with  L.  quinarici  and  L . maculata.  On  one  of  the 
larger  paxillae  on  the  disk  or  near  the  base  of  the  arms  there 
may  be  eight  or  nine  central  granules  and  fifteen  or  more  very 
fine  peripherals.  The  central  granules  present  rather  flattened 
tops,  and  in  many  paxillae  one  of  them  is  larger  and  occupies 
the  very  centre  of  the  upper  surface  of  the  tabulum ; this  central 
granule  is,  however,  sometimes  wanting  or  very  imperfectly 
developed,  and  in  such  cases  there  is  an  empty  space  at  the 

centre  of  the  paxillae,  as  seen  from  the  abactinal  side. 

Madreporite  and  Terminal  plate . — The  terminal  plate  is  rather 
broad  and  bilobed  ; it  is  usually  colourless  and  covered  with  granules. 
The  madreporite  is  completely  hidden  from  view  by  the  surround- 
ing paxillae  and  one  or  two  paxillae  which  it  bears  on  its  surface 
(PI.  VI,  fig.  94).  It  is  rather  small,  somewhat  triangular  in 

shape,  and  is  situated  on  the  margin  of  the  disk,  close  to  the 
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marginal  series  of  paxillse.  The  farrows  are  mostly  radiating, 
simple  and  rather  shallow. 

Locality. — From  the  vicinity  of  Otaru  and  Ishikari,  both  in 
Hokkaido. 

Remarks . — This  species  appears  to  prey  upon  echinoids,  be- 
cause two  of  the  specimens  that  have  come  into  my  hands  con- 
tained in  their  stomach  an  entire  shell  of  a species  probably  of 
the  genus  Echinarachnius  in  a semi -decalcified  state.  The  echi- 
noid  was  in  one  case  slightly  larger  than  the  disk  of  the  starfish, 
and  the  latter  was  in  consequence  somewhat  disfigured. 

This  species  is  perhaps  nearly  related  to  L.  che/uensis  Grube 
(Jahres-Ber.  schles.  Gesellsch.  f.  vaterl.  Cultur,  1876,  p.  28),  the 
description  of  which  I have  not  been  able  to  see. 

Specimens  in  S.,  some  donated  to  S.  C. 

PENTAGON ASTERIDJE. 

Pentagonaster,  Tosia,  Mediaster. 

I am  aware  that  the  genus  Pentagonaster  in  the  loose  sense 
in  which  it  is  used  here  requires  revision.  Vekrill  [’99,  p.  183] 
has  referred  P.  japonicus  Sladen  and  P.  arcuatus  Sladen  to 
Mediaster ; but  it  seems  to  me  that  there  is  no  doubt  that  the 
first  mentioned  species  belongs  together  with  such  forms  as 
Pentagonaster  patagonicus  Sladen,  Tosia  leptocerama  Fisher  and 
Pentag.  mortenseni  Kcehler,  while  P.  arcuatus  Sladen,  P.  misakiensis 
n.  sp.,  P.  cuenoti  Kcehler,  Tosia  ( Ceramaster ) micropelta  Fisher, 
and  P.  ernesti  Ludwig  form  another  natural  group  which  gradually 
passes  into  Mediaster  through  such  forms  as  M.  cequalis  Stimpson 
and  M.  ornatus  Fisher.  There  is  nearly  as  gradual  a transition 
between  the  first  group  which  has  been  usually  called  Tosia  by 
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authors  and  the  second  group  represented  by  P.  arcuatus  and 
others.  Under  these  circumstances  the  limits  between  Tosia 
and  Mediaster  must  be  more  or  less  indefinite  and  arbitrary,  and 
I have  therefore  preferred  for  the  time  being  to  describe  the 
species  already  known  under  their  old  names.  There  is  no  doubt 
of  the  close  affinity  of  P.  arcuatus  to  Mediaster , but  the  question 
is  where  to  draw  the  line.  The  name  Mediaster  is  retained 
because  the  typical  species  so  far  described  appear  to  me  suf- 
ficiently well  marked  to  be  placed  in  a genus  by  themselves.  I 
look  upon  Pentagonaster  as  used  here  as  a provisional  genus 
which  will  undergo  further  modifications  mainly  in  the  way  of 
curtailment.  It  may  also  be  mentioned  that  the  genus  Tosia 
merges  into  Hippasteria  through  such  a form  as  T.  aurata  Gray, 
specimens  of  which  I have  recently  been  able  to  examine. 

Fisher  [ : 11,  p.  204]  has  recently  raised  Verrill  s subgenns 
Ceramaster  to  the  rank  of  a genus,  and  includes  in  it  the  following 
species  : C.  japonicus,  C.  leptoceramus.  C.  patagonicus , C.  clarki  and 

C.  arcticus.  There  is  much  to  be  said  for  this  genus,  and  under  any 
system  of  classification  these  species  ought  to  belong  together.  The 
materials  at  my  disposal  are  however  not  extensive  enough  to 
enable  me  to  form  a definite  opinion  on  this  point,  inasmuch  as  in 
my  opinion  examination  of  intermediate  forms  is  especially  needed. 
Fisher  [ : 11,  p.  166]  proposes  to  restrict  the  names  Pentagonaster  and 
T'osia  to  the  Australian  species,  and  more  recently  Ludwig  [ : 12] 
has  expressed  himself  substantially  to  the  same  effect.  He  refers 
pulchellus  Gray,  abnormalis  Gray,  crassimanus  Mobius  and  dubeni 
Gray  to  Pentagonaster , while  australis  Gray,  ornata  Muller  & 
Troschel,  rubra  Gray,  nobilis  Muller  & Troschel,  aurata  Gray 
and  magnijica  Muller  & Troscel  are  referred  to  Tosia . 
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Pentagonaster  jciponicus  Sladen. 

(Pl.  XI,  figs.  164-170.) 

Tliis  species  is  due  to  Sladen  who  described  it  as  follows  [’89,  p. 
272] : 

“ Pentagoiicister  japonicus,  n.  sp.  (PI.  XLVI,  figs.  1 and  2 ; PI.  XLIX. 
figs.  1 and  2). 

“ Rays  five.  R = 68  mm.,  r = 50  mm.  R = 1.36  r.  The  minor  radius  is  thus 
in  the  proportion  of  about  73  per  cent. 

“ Body  of  large  size.  General  form  depressed  and  thin.  Abactinal  area 
slightly  convex  and  capable  of  being  more  or  less  inflated,  the  inflation 
being  greatest  in  the  radial  regions,  and  emphasised  by  a conspicuous  but 
shallow  sulcus  which  traverses  the  interradial  lines,  but  terminates  at  a short 
distance  from  the  centre.  The  interradial  channels  are  of  uniform  breadth, 
well  defined  and  smooth,  their  character  and  regularity  suggesting — fancifully, 
of  course — the  appearance  of  a mark  produced  by  the  pressure  of  a heated 
cylinder.  The  marginal  contour  has  the  form  of  an  almost  regular  pentagon, 
with  the  sides  very  slightly  incurved,  the  incurvature  being  produced  more 
by  a slight  prolongation  of  the  ray  than  by  the  regular  curve  of  the  side 
as  a whole.  Margin  thick  and  vertical,  equally  rounded  actinally  and 
abactinally.  Actinal  area  plane  or  slightly  concave,  undulating,  more  or 
less  flexible,  and  capable  of  some  inflation ; a slight  sulcus  usually  defined 
along  the  median  interradial  line. 

“The  whole  abactinal  area  is  covered  with  small,  regular,  polygonal 
tabula,  which  diminish  in  size  as  they  approach  the  margin  (where  they  are 
very  small) ; they  are  also  smaller  in  the  central  region  of  the  disk  and  along 
the  edge  of  the  interradial  sulcus  than  in  the  median  radial  area  and  on  the 
actual  floor  of  the  sulcus.  The  larger  tabula  in  the  radial  areas,  which  are 
more  or  less  elevated  or  paxilliform,  are  comparatively  widely  spaced, 
exposing  the  papulae,  of  which  there  are  about  six  round  each  tabulum, 
separated  from  one  another  by  the  stellate  prolongations  of  the  basal  portion 
of  the  plates.  The  paxillae  consist  of  a hexagonal,  rhomboid,  or  polygonal 


314 


s.  goto  : 


tabulum,  slightly  raised  and  faintly  convex  in  the  radial  regions,  where  the 
paxillse  are  widely  spaced.  The  tabulum  is  covered  with  coarse,  low,  and 
almost  truncate  granules,  and  the  margin  is  surrounded  by  a series  of  thin 
lamelliform  papillse  or  flattened  granules,  which  have  a striking  appearance 
as  compared  with  other  species  (see  PL  XLIX.  fig.  1).  A small  excavate 
pedicellaria  with  two  rather  broad  jaws  and  associated  pit  is  present  on 
some  of  the  tabula,  and  appears  to  be  always  placed  at  the  margin  of  the 
tabulum,  some  of  the  neighbouring  granules  being  scooped  away  as  it  were 
for  its  reception. 

“ The  supero-marginal  plates,  which  are  seventeen  in  number,  counting 
from  the  median  interradial  line  to  the  extremity,  form  a well-defined  and 
nearly  uniformly  broad  border  to  the  abactinal  area.  The  plates  near  the 
interradial  line  have  their  length  and  breadth  subequal,  the  length  being 
perhaps  slightly  in  excess ; as  they  proceed  along  the  ray,  however,  the 
length  diminishes  step  by  step,  until  at  the  extremity  the  breadth  is  fully 
twice  as  great  as  the  length.  The  plates  are  distinctly  tumid.  The  lateral 
surface  of  the  plates  is  covered  with  very  small,  uniform,  crowded  granules, 
but  on  the  abactinal  area  of  the  plate  there  is  a large  naked  quadrangular 
space  which  occupies  nearly  the  whole  of  that  surface,  being  separated  from 
the  margin  only  by  two  (or  rarely  three)  rows  of  the  small  granules.  The 
majority  of  the  plates  bear  one,  or  occasionally  two,  small  pedicellarise 
placed  at  the  edge  of  the  naked  space. 

“ The  infero-marginal  plates  correspond  to  the  superior  series,  and  are, 
like  them,  covered  with  small  crowded  granules,  excepting,  however,  a small 
circular  area  on  the  actinal  surface  of  each  plate,  which  is  naked.  Nearly 
all  the  infero-marginal  plates  bear  one  of  the  small  excavate  pedicellaria 
similar  to  those  on  the  supero-marginal  plates ; a few  plates  bear  two.  The 
pedicellarise  appear  to  be  invariably  placed  close  to  one  of  the  margins  of 
the  plate. 

“ The  adambulacral  plates  are  slightly  broader  than  long,  and  their 
armature  consists  of  a marginal  series  of  six  short,  subequal  spinelets,  ex- 
cepting the  adoral  spine  of  the  series,  which  is  smaller.  The  spinelets  are 
thick  and  subprismatic  or  quadrangular  in  section,  and  have  a roundly 
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truncate  tip ; their  base-line  forms  a slight  curve,  trending  rather  obliquely 
adorally.  At  a short  distance  behind  the  furrow  series  are  three  or  four 
low,  prismatic,  laterally  elongate  granules,  which  form  a slightly  arched  or 
straight  series,  traversing  the  plate  slightly  obliquely,  the  aboral  end  of  the 
series  being  nearest  the  marginal  or  furrow  series  of  spinelets.  The  re- 
mainder of  the  plate  external  to  these  is  covered  with  large,  low,  sub- 
prismatic  granules,  which  may  form  two  or  three  subregular  parallel  lines  but 
seldom  definitely  regular.  Normally  each  adambulacral  plate  bears  a single 
large  two-valved  excavate  pedicellaria  which  is  usually  placed  at  the  adoral 
extremity  of  the  first  series  of  granules  behind  the  furrow  series,  although 
occasionally  it  is  found  immediately  behind  this  second  series,  but  always 
adjacent  to  the  adoral  margin  of  the  plate.  Rarely  near  the  mouth  these 
pedicellarise  may  be  rather  irregular  in  construction,  and  formed  of  three  or 
more  valves. 

“ The  mouth-plates  are  elongate  and  triangular,  slightly  truncate 
exteriorly,  and  with  the  free  margin  of  each  plate  forming  a straight  line 
in  continuation  of  the  series  of  adambulacral  plates,  the  united  pair  com- 
pleting exactly  the  apex  of  the  rectilineal  angle  of  the  actinal  interradial 
area,  bounded  by  the  two  adjacent  furrows.  The  actinal  surface  of  the 
plates  is  plane  or  very  faintly  convex.  The  armature  of  each  plate  consists 
of  a marginal  series  of  nine  or  ten  short,  prismatic,  roundly  truncate  spine- 
lets,  exactly  similar  to  those  upon  the  adambulacral  plates,  but  which  in- 
crease slightly  in  size  as  they  approach  the  inner  extremity  of  the  mouth- 
plate.  On  the  actinal  surface  of  the  plate  a row  of  about  seven  or  eight 
large,  low,  irregular-shaped,  prismatic  granules  runs  parallel  to  the  median 
suture.  The  innermost  two  of  this  series  might  also  be  reckoned  as  parallel 
to  the  marginal  series,  and  three  or  four  similar  granules  continue  a line 
in  this  direction.  Two  or  three  small  prismatic  granules  occupy  the  angular 
area  between  the  two  main  series  above  described,  and  along  the  base-line 
of  this  area,  which  abuts  on  the  first  free  adambulacral  plate,  is  a straight 
series  of  similar  granules. 

“ The  actinal  interradial  areas  are  paved  with  a great  number  of  small, 
normally  quadrangular,  but  occasionally  polygonal,  intermediate  plates, 
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which  fit  close  together  and  form  a compact  pavement.  The  largest  are 
adjacent  to  the  adambulacral  plates,  and  these  as  well  as  the  next  one  or 
two  series  are  a little  broader  than  long,  the  breadth  of  each  row  diminish- 
ing as  it  recedes  from  the  furrow.  The  remaining  intermediate  plates  have 
the  length  and  breadth  approximately  equal,  or  they  may  be  irregular  or 
trapezoid  in  shape.  All  the  plates  disminish  in  size  as  they  approach  the 
margin,  the  plates  at  the  extreme  edge  of  the  area  adjacent  to  the  infero- 
marginal  plates  being  very  small.  The  surface  of  the  plates  is  covered 
with  small,  low,  uniform  granules,  which  are  arranged  in  straight  series 
along  the  margins  of  the  plates,  but  show  no  definite  order  within  this 
boundary.  In  the  row  adjacent  to  the  adambulacral  plates  nearly  every 
intermediate  plate  bears  a small  excavate  pedicellaria  with  two  broad,  low, 
truncate,  lamelliform  valves,  a little  broader  than  high.  Occasionally  two 
pedicellarise  are  present.  Similar  pedicellarise  are  also  present  on  a 
number  of  plates  in  the  neighbourhood  of  the  median  interradial  line 
and  in  an  ill-defined  region  parallel  to,  and  a little  removed  from, 
the  infero-marginal  plates.  These  pedicellarise  on  the  intermediate  plates 
are  of  nearly  uniform  size  throughout,  and  there  is  no  regularity  in  their 
orientation. 

“ The  anal  orifice  is  slightly  excentric,  and  is  surrounded  by  rather 
larger  plates  than  in  the  central  region  generally. 

“ The  madreporiform  body,  which  is  rather  small  and  polygonal  in 
form,  is  situated  at  about  one-third  of  the  distance  from  the  centre  to  the 
margin.  It  is  marked  with  fine,  regular,  sharply  convoluted,  centrifugally 
radiating  striations. 

“ Colour  in  alcohol,  a warm  shade  of  light  brown. 

“ Locality . — Station  232.  South  of  Yeddo  (Japan).  May  12,  1875. 
Lat.  35°  11'  0"  N.,  long.  139°  28'  0”  E.  Depth  345  fathoms.  Bottom 
temperature  41°.l  Ealir. ; surface  temperature  64°.2  Fahr. 

“ j Remarks. — Pentagonaster  japonicus  is  distinguished  from  Pentagonaster 
patagonicus,  to  which  it  is  most  nearly  allied,  by  the  more  regular  penta- 
gonal form,  the  sides  being  less  curved,  and  the  rays  less  produced.  The 
general  granulation  is  finer.  The  structure  of  the  paxillse  and  the  armature 
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of  the  adambulacral  plates  are  characteristic,  as  well  as  the  presence  of 
numerous  pedicellarise.” 

This  species  is  referred  to  Mediaster  by  Terrill  [’99,  p.  183]  : 

“ Mediaster  japonicus  (Sladen). 

[Reference  to  Sladen  ’89,  p.  272  etc.] 

“ This  species  has  a rather  large,  sessile,  bivalve  pedicellarise  with 
broad  valves,  on  the  adambulacral  plates ; others  of  smaller  size  occur  on 
many  of  the  actinal  plates.  Some  of  the  pedicellarise  have  three  valves. 

“ South  of  Yeddo,  Japan,  with  the  last  ” [M.  arcuatus\. 

Fisher  gives  a very  detailed  account  of  the  variation  of  this  species  under 
the  name  of  Geramaster  japonicus  (vide  supra ) [ :11,  p.  206,  with  four  figures]  : 

“ Diagnosis. — One  of  the  largest  if  not  the  largest  species  in  this  or 
any  closely  allied  genus.  R=102  mm. ; r=65mm.;  R = 1.56  r (varying  to 
R=1.36  r).  General  shape  pentagonal  or  arcuate  pentagonal,  depressed,  the 
edges  of  body  more  or  less  thickened ; abactinal  surface  swollen  on  the 
radial  areas ; actinal  surface  nearly  plane.  Abactinal  surface  covered  with 
fairly  regular,  spaced  hexagonal  to  quadrate  tabula  crowned  with  a convex 
group  of  numerous  polygonal  granules,  the  marginal  series  regular,  some- 
times compressed,  and  when  dried  showing  a pit  in  the  top.  On  the  inter- 
radial  areas  tabula  are  quadrate  and  smaller.  Many  of  the  tabula  with  a 
bivalved  pedicellaria,  having  thin,  lamelliform  jaws  which  are  wider  than 
high.  These  vary  in  size,  equalling  one-third  or  one-fourth  the  width  of  the 
tabulum.  Marginal  plates  variable,  covered  with  small  flat  crowded  granules, 
forming  an  evenly  rounded,  or  a decidedly  tumid  margin  to  ray  ; a bare 
space  sometimes  present  on  plates  of  both  series,  each  superomarginal,  with 
one  to  four  small  bivalved  pedicellarise,  whose  thin  jaws  equal  two  to  four 
granules  in  width.  These  are  situated  usually  on  the  abactinal  surface  of 
the  superomarginals  near  the  margins ; inferomarginals  with  usually  only  one 
pedicellaria  or  none.  Actinal  intermediate  areas  very  extensive,  the  plates 
decreasing  in  size  toward  margin ; and  covered  with  crowded  low  flat  poly- 
gonal granules,  of  which  the  marginal  are  slightly  the  largest ; individual 
plates  perfectly  flat  and  variously  four-sided ; actinal  intermediate  pedicellarise 
in  variable  numbers.  Adambulacral  plates  usually  slightly  wider  than  long, 
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with  a slightly  opaque  furrow  series  of  five  or  six  (four  to  seven)  round- 
tipped,  four-sided,  often  somewhat  flattened,  stout  spinelets,  frequently 
graduated  in  length  toward  the  adoral  edge  of  plate,  or  all  but  the  shorter 
adoral  number  subequal.  Actinal  surface  with  three  to  five  irregular  longi- 
tudinal series  of  low  granules,  those  nearest  the  furrow  spinelets  being 
largest.  A bivalved  pedicellaria  is  normally  present  on  most  of  the  plates, 
the  jaws  being  usually  wider  than  high,  but  exceptionally  higher  than  wide. 
The  granules  of  actinal  surface  of  adambulacrals  vary  greatly  in  number 
and  those  on  the  outer  half  are  not  in  very  definite  series. 

“ Madreporic  body  pentagonal,  situated  one-third  distance  from  centre 
to  inner  edge  of  marginal  plates. 

“ Anatomical  notes. — Anal  opening  present,  subcentral,  surrounded  by 
three  to  six  plates  larger  than  those  adjacent.  Intestinal  coecum  large,  with 
eight  long,  unequal  glove-finger-like  radiating  divisions.  Intestine  spacious, 
stomach  small ; hepatic  coeca  long,  extending  two-thirds  to  three-fourths 
length  of  R ; quite  a sharp  distinction  between  dorsal  and  ventral  divisions 
of  stomach.  Gonads  very  large,  bushy,  each  with  four  short  ducts  and  four 
apertures  in  a line  parallel  to  and  a short  distance  from  the  tough,  uncalci- 
fied interradial  septum.  Dorsal  muscle  bands  stout,  joining  at  centre  of 
disk.  Each  band  gives  off  numerous  lateral  smaller  branches  obliquely, 
like  the  barbs  of  a feather,  on  the  side  toward  margin.  Polian  vesicles 
large,  one  in  each  interradius  except  that  of  the  madreporic  canal ; 
ampullae  double ; tube  feet  with  large  sucking  disks.  No  superambulacral 
ossicles. 

“When  the  plates  which  bear  the  tabula  are  examined  from  the  inner 
surface  of  the  stout  dorsal  integument  they  are  seen  to  be  arranged  in  very 
regular  rows  parrallel  with  the  median  radial.  The  radial  row  and  the  two 
on  either  side  have  plates  with  six  short,  broad,  rounded,  or  truncate  lobes. 
On  either  side  of  these  the  lobes  are  very  soon  lost  and  the  plates  become 
circular.  All  plates  are  slightly  spaced  and  there  are  no  internal  connecting 
ossicles  as  in  Mediaster.  Papulae  are  single  and  distributed  all  over  the 
abactinal  surface,  except  in  a narrow  interradial  band  reaching  toward 
centre  of  disk  as  far  as  the  madreporic  body ; they  are  absent  also  at  the 


JAPANESE  ASTEROIDEA. 


319 


tip  of  ray ; four  to  six,  or  even  more,  occur  around  each  plate,  according  to 
its  size  and  shape. 

“ Variations. — the  examination  of  seventy  specimens  of  this  species, 
including  one  from  off  Misaki,  Japan,  640  meters,  kindly  sent  by  Dr. 
Seitaro  Goto,  of  Tokio,  reveals  a considerable  range  of  individual  variation. 
The  differences  which  the  American  specimens  seem  to  present  are  greatly 
overshadowed  by  individual  differences  occurring  in  examples  from  the  same 
station.  Sladen  apparently  had  only  one  specimen,  and  of  course  could 
give  no  hint  of  this  variation  in  his  excellent  description. 

“ General  form , etc. — Some  specimens  Fire  more  arcuately  pentagonal 
than  Sladen’s  figure  and  of  the  same  form  as  his  figure  of  patagonicus. 
The  Misaki  specimen  is  about  intermediate  in  form.  The  Washington 
specimens  are  less  arcuate  than  many  of  those  from  Bering  Sea.  The  abac- 
tinal  area  varies  in  the  amount  of  inflation,  and  corresponding  to  this  the 
interradial  sulcus  is  more  or  less  evident.  There  is  one  four-rayed  example. 

“ Abactinal  plates. — Two  large  specimens  from  stations  3330  and  3331, 
Bering  Sea,  in  practically  the  same  locality  exhibit  very  nearly  the  extremes 
of  variation  in  the  size  of  plates  (PI.  37,  figs.  1 and  2).  That  from  station 
3330,  specimen  A (fig.  2)  has  It =92  mm.,  while  B has  It =91  mm.  In  A 
the  largest  tabula  of  the  median  radial  region  are  3 mm.  in  diameter,  in  B 
3.5  mm.,  but  in  A there  are  relatively  much  fewer  large  tabula  and  the 
spaces  between  them  are  much  wider  than  in  B,  as  will  be  seen  from  the 
photographs.  This  difference  in  the  size  of  the  tabula  and  in  the  extent  of 
space  between  is  duplicated  in  other  localities.  The  larger  tabula  have 
larger  granules,  not  a correspondingly  greater  number;  eighteen  to  twenty- 
four  marginal  granules,  and  eighteen  to  thirty  in  the  central  group  is  the 
range  in  large  specimens.  In  dried  specimens  the  marginal  granules  are 
concave  on  the  top,  the  others  are  flat.  Pedicellariae  are  usually  very 
numerous,  occurring  on  a majority  of  plates  of  the  papular  areas. 

“ Marginal  plates. — The  greatest  variation  of  all  is  in  respect  to  the 
marginal  plates.  Typically  these  form  a tumid  rounded  border,  but  excep- 
tionally are  nearly  as  thin  as  in  leptoceramus.  Again,  the  two  specimens 
mentioned  above  will  serve  to  illustrate  the  extremes  of  size.  In  A,  which 
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is  less  typical,  the  plates  are  entirely  covered  with  close,  flat  granules  and 

measure  in  the  interradius  4 mm.  by  4 mm.,  being  less  regular  in  size  and 

» 

not  at  all  tumid.  The  thickness  of  the  edge  of  the  disk  is  5 mm.,  which 
includes  the  height  of  the  combined  plates.  In  B the  plates  are  very 
regular,  5 mm.  long  by  6 wide,  and  the  edge  of  the  disk  is  8 mm.  thick. 
The  superomarginals  are  strongly  tumid,  but  entirely  covered  with  granules 
except  for  a few  distal  plates.  In  A there  are  forty-two  to  forty-four 
superomarginals  and  about  fifty  inferomarginals  to  a side  of  the  pentagon ; 
in  B thirty-six  superomarginals  and  forty-two  inferomarginals.  In  typical 
japonicus  as  described  by  Sladen  the  surperomarginals  all  had  an  extensive 
tumid  bare  space  on  the  abactinal  surface,  and  the  inferomarginals  a smaller 
one  on  the  actinal  surface.  The  size  of  this  spot  is  variable  even  when  it 
is  present.  In  my  Misaki  specimen  the  spots  are  smaller  than  those 
described  by  Sladen.  One  of  the  Washington  examples  has  the  bare  spaces 
(on  superomarginals  only)  about  as  in  the  Misaki  specimen ; three  others 
lack  them.  Out  of  twenty-four  specimens  from  station  3608  only  three  have 
a bare  spot  on  the  superomarginals  and  inferomarginals.  A small  specimen 
from  3331  has  fairly  large  tumid  bare  spots,  while  a large  emample  (‘  B ’) 
lacks  them.  The  shape  of  the  plates  is  variable.  In  specimens  with  large 
marginals  the  width  is  greater  than  length,  but  when  the  plates  are  small 
and  not  tumid  the  proximal  plates  may  be  square  or  even  longer  than  wide. 
The  extreme  in  this  respect  is  a specimen  from  station  4775  which  has  prox- 
imal plates  4 mm.  long  by  3.25  wide.  Japanese  specimens  vary  in  this 
respect,  as  the  type  had  longer  proximal  superomarginals  than  the  Misaki 
example,  which  has  the  plates  decidedly  wider  than  long  throughout.  A 
remarkable  variation  is  exhibited  by  a specimen  from  4774,  which  has  the 
marginal  plates  slightly  concave,  the  transverse  sutures  being  on  the  summit 
of  a tumidity.  The  number  of  pedicellarise  on  the  superomarginals  varies 
greatly,  two  or  three  are  commonly  present,  sometimes  three  or  four  on  all 
except  the  most  distally  situated.  The  inferomarginals  sometimes  lack 
pedicellarise,  but  usually  most  of  the  plates  have  one  or  even  two  which  are 
slightly  larger  than  the  superomarginal  ones. 
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“ Actinal  intermediate  plates. — A characteristic  of  this  species  is  the  very 
crowded  polygonal,  flat-topped,  smooth  actinal  intermediate  granules.  They 
are  not  at  all  globular,  and  this  character  seems  fairly  constant.  It  is  well 
marked  in  the  Washington  specimens  and  serves  admirably  in  connection 
with  other  features  to  separate  japonicus  from  leptoceramus.  The  latter 
species  has  spaced  hemispherical  granules. 

“ The  small  bivalved  pedicellariao  vary  considerably  in  numbers.  They 
may  be  restricted  to  the  angle  adjacent  to  mouth  plates,  or  scattered  part 
way  or  all  along  the  row  of  plates  adjacent  to  adambulacrals.  Many 
specimens,  but  not  a majority,  have  them  also  sparingly  elsewhere  on  the 
intermediate  areas  (Misaki,  Washington,  Bering  Sea). 

“ Adambulacral  plates. — In  proportions  the  plates  vary  from  being  as 
wide  as  long  to  wider  than  long.  The  outer  edge  is  frequently  oblique  or 
obtusely  angular.  The  furrow  spinelets  are  prismatic  or  subquadrate  in 
section,  blunt,  usually  but  not  always  with  a slightly  curved,  oblique,  base- 
line. The  Washington  examples  have  proximally  four  or  five,  rarely  six, 
furrow  spinelets,  distally  three  to  five ; the  Misaki  specimen  proximally  six 
or  seven,  distally  six  spinelets,  and  the  base  line  is  more  evidently  oblique. 
Large  Alaskan  examples  have  proximally  five  or  six  spinelets,  distally  four 
or  five.  Young  Alaskan  specimens  (R  = 30  mm.)  have  four  or  five  spinelets 
throughout.  The  Misaki  specimen  has  rather  shorter  spinelets  than  the 
Alaskan  and  Washington  examples.  The  first  series  of  actinal  granules 
varies  from  three  to  five.  Far  along  the  furrow  one  of  these  granules  is 
enlarged  into  a blunt  tubercle.  The  bare  space  between  the  furrow  spine- 
lets and  first  series  of  granules  is  variable  in  width,  wider  in  the  Japanese 
specimen  than  in  the  Alaskan  or  Washington  examples.  The  number  of 
granules  exclusive  of  the  first  series  varies  from  about  twelve  to  twenty- 
two.  The  small  number  occurs  when  there  is  a pedicellaria  on  the  plate. 
In  specimen  A,  before  cited,  very  few  of  the  adambulacrals  have  pedicel- 
larise.  In  the  Misaki  example  nearly  all  have  one.  Nearly  as  great  a 
range  of  difference  is  present  in  the  Washington  examples,  and  in  Bering 
Sea  specimens,  as,  for  example,  station  3608. 

“ Young. — The  young  bear  a great  resemblance  to  C.  granularis  (Betz.). 


322 


s.  goto  : 


In  this  species,  however,  the  superomarginals  are  longer  than  wide,  where- 
as all  the  young  japonicus  have  them  wider  than  long.  Granularis  lacks 
pedicellarite  altogether,  the  abactinal  tabula  are  flat-topped  with  large 
marginal  granules,  and  the  actinal  intermediate  granules  are  roundish  and 
not  crowded.  The  adambulacral  armature  is  coarser  and  the  spinelets  and 
granules  fewer.  In  young  japonicus  the  papulae  are  restricted  to  broadly 
ovate  areas  on  the  radii,  the  tabula  are  lower  with  fewer  granules,  and  no 
abactinal  pedicellarise  or  only  few.  The  marginal  plates  are  sometimes 
relatively  thicker  than  in  the  adult. 

“ Type. — In  the  British  Museum. 

“ Type-locality. — Challenger  station  232,  south  of  Yokohama,  Japan, 
345  fathoms,  green  mud. 

“ Distribution. — Japan  (Misaki,  and  south  of  Yokohama)  to  southern 
Bering  Sea,  thence  south  along  the  American  coast  to  Oregon. 

“ Specimens  examined . — Seventy-three,  from  the  following  localities  : 

“ Specimens  of  Ceramaster  japonicus  examined. 


Station 

Locality 

Depth 

Fathoms 

Nature  of  bottom 

No. 

Collection 

3227 

Bering  Sea,  north  of  Unalaska.  . . 

225 

Green  mud 

4 

U.S.  Nat.  Mus. 

3330 

do 

351 

Bln.ek  sand,  mnd  . 

1 

do. 

3331 

do 

350 

Mud 

5 

clo. 

3346 

Off  Tillamook  Bay,  Oregon 

786 

Green  mud  . 

4 

do. 

3488 

West  of  Pribilof  Islands,  Bering 

Sea 

106 

Green  mud,  gray  sand 

1 

do, 

3489 

do 

184 

do 

2 

do. 

3502 

Bering  Sea,  south  of  St.  George 

Island 

368 

Green  mud,  dark  sand 

26 

do. 

3608 

Bering  Sea  between  St.  George 

and  Unalaska 

276 

Gray  sand.. . 

24 

do. 

4768 

Bowers  Bank,  Bering  Sea,  54° 

12’  N. ; 179°  07’  E 

771 

brreen  mud 

i 

Albatross,  1906. 

4774 

Bowers  Bank,  Bering  Sea,  54c 

Green  mud,  black 

JL 

33’  N. ; 178°  45’  E 

557 

speck,  foraminifera  . . 

1 

do. 

4775 

do 

584 

do 

3 

do. 

Misaki,  Japan 

320 

1 

Stanford. 
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“ Remarks . — In  lieu  of  giving  a detailed  description  of  tliis  species,  I 
have  listed  the  chief  variations  presented  by  a large  series  of  specimens. 
The  various  figures  will  serve  sufficiently,  in  connection  with  Sladen’s 
excellent  description  of  the  type-specimen,  for  purposes  of  identification. 
Except  in  the  case  of  young  specimens  there  is  no  danger  of  confusing  this 
species  with  C.  granularis,  to  which  it  seems  to  be  rather  closely  related. 
The  salient  differences  have  been  already  pointed  out.  The  differences 
between  japonicus  and  leptoceramus  are  mentioned  below  under  the  latter 
species.” 

I have  two  specimens  of  this  species,  both  from  the  neigh- 
bourhood of  Misaki,  and  one  of  them  from  a depth  of  about  640  m. 
The  measurements  are  as  follows  : 


Specim. 

r 

mm. 

R 

mm. 

R : r 

MS 

1 

48 

74 

1.54 

20 

2 

48.5 

75 

1.54 

19 

The  second  specimen  shows  signs  of  having  regenerated  at 
the  tip  of  three  of  the  arms,  and  the  relatively  small  number 
of  the  marginals  is  probably  to  be  attributed  to  this  circumstance. 
In  one  of  the  specimens,  in  which  the  radii  are  rather  strongly 
inflated,  the  interradial  sulci  are  very  distinct  and  presents  a 
smooth  appearance,  owing  to  the  crowded  condition  of  the  paxil- 
lae.  In  the  other  specimen,  in  which  the  radii  are  hardly  in- 
flated, the  interradial  sulci  are  correspondingly  inconspicuous  ; but 
the  paxillse  are  more  closely  crowded  than  in  the  radial  areas. 
The  relative  conspicuousness  of  the  interradial  sulci  appear 
therefore  to  depend  largely  on  the  degree  of  inflation  of  the 
radial  areas,  which  is  again  due,  no  doubt,  to  the  condition  of 
the  digestive  system,  the  hepatic  coeca  of  which  extend  to  near 
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the  tip  of  the  arms.  It  may  also  be  remarked  that  in  the  inter- 
radial  sulci  the  tabula  are  pronouncedly  rhomboidal  in  form.  The 
peripheral  granules  of  the  paxillae  are  usually  smaller  than  the 
more  central  ones  (PL  XI,  fig.  169).  The  pediceliariaB  are  numerous 
on  the  abactinal  surface  and  are  well  characterised  by  Sladen. 

The  granules  covering  the  superomarginal  plates  are  so  very 
small  and  close  set  that  the  plates  appear  to  the  naked  eye  as  if  they 
were  covered  with  a tumid  membrane.  The  presence  of  a naked  area 
on  the  abactinal  surface  of  the  superomarginals  is  a characteristic 
which  this  species  shares  with  some  others.  The  size  of  this  area 
varies  much  even  in  the  same  specimen,  sometimes  occupying,  as 
Sladen  says,  nearly  the  whole  of  the  abactinal  area,  but  sometimes 
being  very  small.  In  the  latter  case  the  area  is  close  to  the  inner 
margin  of  the  plate  and  its  form  tends  more  to  be  elliptical  ; it  may 
occupy  less  than  one  half  of  the  abactinal  surface.  On  some  of 
the  regenerated  plates  this  area  is  totally  absent.  The  pedicel- 
lariae  may  be  situated  close  to  the  naked  area  or  may  be  farther 
removed  from  it. 

The  inferomarginal  plates  are  mostly  coincident  with  the 
superomarginals,  but  as  they  approach  the  tip  of  the  arms  the 
two  series  become  distinctly  alternate.  In  some  of  the  interradii, 
also,  they  are  strictly  coincident  only  for  one  or  two  plates  on 
either  side  of  the  inter  radial  line.  There  is  a naked  area  on 
each  plate  on  the  actinal  surface. 

The  furrow  series  of  the  adambulacral  armature  consists 
usually  of  five,  but  sometimes  six,  rather  short,  stout,  truncate 
spines  of  a prismatic  form,  and  is  separated  from  the  granules 
covering  the  actinal  surface  of  the  plates  by  a distinct  space, 
forming  a groove  on  either  side  of  the  ambulacra!  furrow  (PL  XI, 
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fig.  107).  External  to  this  groove  there  are  three  or  four  series 
of  flat,  polygonal  granules,  which  are  mostly  larger  than  those  of 
the  ventrolateral  plates.  There  is  a conspicuous,  valvate  pedicel- 
laria  close  to  the  adcentral  margin  of  the  adambulacral  plate  in 
the  same  line  with  the  first  series  of  the  granules,  although  it 
may  sometimes  be  found  more  externally.  Each  series  of  the 
granules  may  consist  of  3-5.  It  may  also  be  noted  that  some 
of  the  adambulacral  pedicellarice  have  three  valves.  Occasional- 
ly there  may  be  a granule  in  the  groove  separating  the  furrow 
spines  from  the  actinal  granules. 

The  mouth-plates  are  quite  large,  and  each  plate,  when 
denuded  of  its  spines,  is  distinctly  seen  to  have  the  form  of  an 
isosceles  triangle,  the  two  plates  being  apposed  to  each  other  by 
the  base.  The  number  of  the  spines  are  somewhat  different  in 
my  specimens  from  the  description  of  S laden.  On  the  furrow 
margin  there  is  for  each  plate  a series  of  seven  to  nine  short, 
stout,  prismatic,  truncate  spines,  the  innermost  of  which  is 
usually  conspicuous  by  its  large  size.  In  both  of  my  specimens 
the  mouth  is  closed,  and  the  marginal  spines  stand  erect.  Along 
the  actinal  suture  line  of  the  plate  there  is  a series  of  some  ten 
granuliform  spines,  large  and  elongate  at  the  mouth  end  and 
diminishing  in  size  and  height  towards  the  other  end.  In  the 
area  enclosed  by  the  above  two  series  there  are  some  13-15 
granules,  which  are  generally  larger  and  mofe  elongate  near  the 
mouth,  but  smaller  and  low  towards  the  other  end  (PL  XI,  fig. 
166). 

The  ventrolaterals  are  closely  set  and  quadrangular  near  the 
ambulacral  furrows  ’but  irregularly  polygonal  in  the  interradial 
parts.  The  granules  are  very  small  like  those  of  the  marginals 
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but  perceptibly  coarser.  The  plates  next  the  adambulacrals,  with 
very  few  exceptions,  bear  each  one  valvate  excavate  pedicellaria 
placed  either  parallel  or  obliquely  to  the  ambulacral  furrow, 
forming  a conspicuous  series.  Many  of  the  other  plates  also  bear 
similar  pedicellariaB,  which  are  larger  and  more  numerous  around 
the  mouth. 

One  of  the  specimens,  which  had  lain  in  formalin  for  some 
time,  and  was  subsequently  transferred  to  alcohol  has  a soft 
pale  rosy  colour.  It  was  probably  red  in  life. 

One  specimen  in  S.C.  ; one  sent  to  Dr.  W.  K.  Fisher  of 
Stanford  University,  California. 

Pentagonaster  arcuatus  Sladen. 

(PL  XI,  %s.  171-177.) 

This  species  was  first  described  by  Sladen  as  follows  [ ’89,  p.  277]  : 

“ Pentagonaster  arcuatus , n.  sp.  (PI.  LII.  figs.  1 and  2 ; PI.  XVIII.  figs- 
5 and  6). 

“ Pays  five.  11  = 45  mm. ; r = 23.5  mm.  11  = 1.93  r.  The  minor  radius  is 
thus  in  the  proportion  of  52.2  per  cent. 

“ General  form  flat,  but  moderately  thick.  Marginal  contour  stellato- 
pentagonal,  with  the  radial  angles  produced  and  tapering  to  an  acute 
extremity,  which  is  slightly  turned  upward.  Interbrachial  arcs  widely 
rounded.  Margins  equally  rounded  abactinally  and  actinally.  Abactinal  area 
not  elevated  above  the  level  of  the  marginal  plates ; slight  depressions 
are  present  in  the  interradial  areas  near  the  margin,  which  are  probably 
indicative  of  a limited  capability  of  inflation.  Actinal  area  subplane,  with 
small  well-defined  depressions  external  to  the  mouth-plates. 

“ The  abactinal  area  is  covered  with  small,  subcircular  plates,  closely 
placed,  united  by  short,  narrow  prolongations,  which  leave  interspaces  for 
comparatively  large  papuke  in  the  radial  regions.  The  abactinal  plates  ex- 
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tend  to  the  tip  of  the  ray,  two  or  more  series  separating  the  outermost 
supero-marginal  plates  from  the  corresponding  plates  on  the  other  side  of 
the  ray.  Seen  from  above  the  abactinal  plates  have  a strikingly  paxilliform 
appearance,  when  their  granulation  is  intact ; the  subcircular  tabulum  is 
surrounded  by  a marginal  series  of  small  uniform,  slightly  elongate  granules, 
moderately  spaced,  and  so  placed  that  they  appear  to  radiate  slightly  apart. 
Within  this  ring  are  several  small  hemispherical  granules,  the  majority  of 
which  are  larger  than  the  marginal  series,  but  are  in  no  sense  elongate.  A 
small  valvate  pedicellaria  formed  by  two  contingent  granules  is  present  on 
the  tabulum  of  a few  of  the  paxillao,  but  these  organs  are  of  rare  occur- 
rence. The  plates  on  the  outer  part  of  the  ray  and  those  adjacent  to  the 
margin  throughout  are  devoid  of  stellate  prolongations,  and  appear  to  have 
more  or  less  of  an  imbricating  character. 

“ The  supero-marginal  plates,  which  are  seventeen  or  eighteen  in  num- 
ber, counting  from  the  median  interradial  line  to  the  extremity,  form  a 
well-defined  border  to  the  abactinal  area,  which  diminishes  in  breadth  to- 
wards the  extremity  of  the  rays.  The  plates  near  the  interradial  line  have 
their  breadth  rather  greater  than  their  length,  and  the  length  distinctly 
increases  in  a few  of  the  succeeding  plates,  and  then  diminishes  on  the 
outer  half  of  the  ray.  The  surface  of  the  plate,  which  is  slightly  convex  in  the 
transverse  direction,  is  covered  with  rather  large,  well-spaced,  hemispherical 
granules,  those  which  bound  the  margin  being  rather  smaller  than  the  others, 
and  regularly  disposed  in  lineal  series.  The  odd  terminal  plate  is  very  small. 

“ The  infero-marginal  plates  correspond  to  the  superior  series  in  the 
neighbourhood  of  the  median  interradial  line,  but  alternate  with  them  along 
the  rest  of  the  ray.  They  are  covered  with  precisely  similar  granules.  I 
have  detected  no  pedicellarise  on  either  series  of  marginal  plates. 

“ The  adambulacral  plates  are  slightly  broader  than  long,  and  their 
armature  consists  of  three  regular  series  of  spinelets.  In  the  furrow  series 
are  seven  moderately  elongate,  prismatic  spinelets,  compressed  transversely, 
with  obtusely  rounded  tips,  subequal  in  length  excepting  one  or  two  at  the 
adoral  end  of  the  series  which  are  rather  shorter ; these  spinelets  radiate 
very  slightly  apart,  but  to  such  a small  degree  that  their  disposition  is 
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almost  that  of  a compact  comb.  The  second  series,  which  is  placed  on  the 
act i eal  surface  of  the  plate,  consists  of  five  quadrangular  prismatic  spinelets, 
which  taper  slightly,  and  are  shorter  but  more  robust  than  the  furrow  series. 
The  adoral  spinelet  of  this  series  is  usually  placed  rather  further  back  on 
the  plate  than  the  others,  a circumstance  which  causes  this  series  to  have 
the  appearance  of  a slightly  oblique  position.  The  third  series  is  close  to 
the  external  margin  of  the  plate,  and  consists  of  four  or  five  low,  equal, 
granuliform  spinelets,  or  spiniform  granules,  much  shorter  than  the  median 
series  just  described.  The  outer  spinelet  at  each  end  of  the  series  is  often 
accompanied  by  another  placed  close  behind,  and  this  is  sometimes  modified 
into  a pedicellaria.  Sometimes  “the  whole  line  may  be  doubled  on  the  outer 
part  of  the  ray.  The  three  di>stih?t  series  of  spinelets  above  described  are 
comparative ly^^fd^lyx spaced  apart. 

“ The  mouth-plates  are  small  and  inconspicuous.  Their  armature  con- 
sists of  a marginal  series  on  each  plate  of  ten  to  thirteen  powerful  repre- 
sentatives of  the  marginal  spinelets  on  the  adambulacral  plates,  which 
increase  in  size  as  they  approach  the  mouth.  On  the  actinal  surface  of  the 
plate  is  a lineal  series  of  about  five  short,  robust,  prismatic  secondary 
spinelets,  and  on  the  outer  part  of  the  plate  are  a few  prismatic  granules. 

“ The  actinal  interradial  areas  are  large,  and  extend  far  along  the  ray. 
The  intermediate  plates  have,  in  consequence  of  their  mode  of  granulation, 
a very  paxilliform  appearance,  their  armature  consisting  of  a marginal  series 
of  slightly  elongate  subprismatic  granules  surrounding  several  larger  hemi- 
spherical granules,  all  of  which  are  well  spaced. 

“ The  madreporiform  body  is  situated  near  the  centre,  its  inner  margin 
being  less  than  one-fourth  of  the  distance  from  the  centre  to  the  margin. 
It  is  rather  large  and  subcircular  in  outline,  and  its  surface  is  marked  with 
fine  striations,  which  are  much  convoluted  in  the  central  region. 

“ Colour  in  alcohol,  a light  shade  of  umber  brown. 

“Locality. — Station  232.  South  of  Yeddo,  Japan.  May  12,  1875.  Lat. 
35°  11'  0"  N.,  long.  139°  28'  0"  E.  Depth  345  fathoms.  Green  mud.  Bottom 
temperature  41°.  1 Fahr. ; surface  temperature  64°.2  Falir. 
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“ Remarks. — This  species  is  distinct  from  any  other  Pentagonaster  with 
which  I am  acquainted,  and  is  readily  distinguished  from  all  the  Pacific 
forms  at  present  known.  Its  general  character  points  to  some  alliance  with 
Pentagonaster  intermedins , of  which  Pentagonaster  arcuatus  is  perhaps  the 
the  Pacific  representative.  In  some  of  the  structural  details  Pentagonaster 
arcuatus  resembles  forms  grouped  in  the  genus  Nymphaster,  of  'which  I was 
at  first  disposed  to  consider  it  an  aberrant  species.  I am  still  in  some 
doubt  as  to  whether  this  form  is  correctly  referred  to  the  genus  Pentacjonas- 
ter , but  with  only  a single  example  for  study,  that  course  appeared  to  me 
the  most  justifiable.” 

Alcock  mentions  this  species  from  the  Indian  seas,  and  makes  the 
following  remarks  [ ’93,  p.  89]  : 

“ Pentagonaster  arcuatus  Sladen. 

“I  am  not  quite  certain  about  this  determination,  although  our  species 
conforms  exactly  to  Mr.  Sladen’s  description,  and  although  the  liabitat 
supports  it — the  £ Challenger  ’ specimen  being  dredged  in  the  green  mud  of 
the  Japanese  Sea  at  345  fathoms,  and  our  specimen  being  dredged  in  the 
green  mud  of  the  Andaman  Sea  at  271  fathoms.” 

Verrill  refers  this  species  to  Mediaster , and  there  is  no  doubt  that  it 
presents  certain  resemblances  to  Mediaster  cequalis  Stimpson,  the  type 
species  of  the  genus,  a specimen  of  which  the  writer  owes  to  the  kindness 
of  Dr.  W.  K.  Fisher.  Verrill  adds  the  following  remarks,  evidently  based 
on  Sladen’s  description  [Verrill,  ’99,  p.  183] : 

“ This  species  has  a few  small  pedicellariie  on  the  abactinal  plates, 
similar  in  size  to  the  granules. 

“ South  of  Yeddo,  Japan,  345  fathoms.” 

Kcehler  [ : 09a,  p.  70]  makes  some  remarks  on  this  species  in  connec- 
tion with  his  P.  cuenoti,  which  is  no  doubt  very  closely  related  to  it.  He 
says  : ££  M.  Alcock  a signale  un  P.  arcuatus  provenant  des  iles  Andaman,  par 
271  brasses  de  profondeur.  Je  n’ai  pas  vu  ce  Pentagonaster,  mais  celui  que 
je  viens  de  decrire  n’est  certainement  pas  un  P.  arcuatus.  Sa  forme  rapelle 
bien  celle  de  cette  derniere  espece,  mais  il  en  differe  par  les  plaques  mar- 
ginales  dorsales  et  ventrales  en  grande  partie  nues,  par  les  plaques  dorsales 
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plus  petites  et  munies  de  granules  peu  nombreux,  par  les  pedicellaires 
assez  abondants  et  se  montrant  sur  les  plaques  marginales  dorsales  et 
ventrales,  et  enfin  par  l’armature  des  plaques  adambulacraires.  Je  ne  vois 
aucune  espece  dont  on  puisse  rapproclier  le  P.  cuenotL  II  est  completement 
different  du  P.  jpulvillus  Alcock  que  l’lnvestigator  a rencontre : il  s’en 
ecarte,  en  effet  par  ses  plaques  marginales  plus  grandes,  moins  nombreuses, 
et  offrant  toutes  un  espace  central  nu,  ainsi  que  par  ses  pores  tres  apparents 
et  tres  nombreux.” 

The  facts  mentioned  below  tend  to  lessen  the  differences  between  P. 
arcuatus  and  P.  cuenoti,  but  the  latter  appears  to  be  a distinct  species. 

Fisher  also  refers  this  species  to  Mediaster  and  mentions  the  presence 
of  long  and  slender  superambulacral  plates  and  of  the  internal  radiating 
ossicles  of  the  abactinal  side  already  noted  by  Verrill  as  a characteristic  of 
Mediaster  [Fisher  : 11,  p.  199,  205]. 

As  this  species  is  sufficiently  well  characterised  by  Sl Aden’s  description 
my  remarks  will  be  confined  to  a few  points  of  difference,  which  are  of  some 
systematic  importance,  presented  by  my  specimens. 

1 have  three  specimens,  all  from  the  neighbourhood  of 
Misaki,  and  from  depths  ranging  between  480  m.  and  560  m. 
The  measurements  are  as  follows  : 
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The  number  of  marginals  is  thus  seen  to  be  somewhat  more 
variable  than  in  many  other  starfishes,  the  specimen  with  It  = 58 
mm.  having  less  of  them  than  the  one  in  which  It  = 56  mm. 

The  interradial  areas  of  the  abactinal  side  is  depressed,  and 
Sladen  thinks  that  this  may  indicate  a certain  capacity  of  infia- 
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tion.  It  can  easily  be  seen  that  the  radiating  elevations  along 
the  arms  are  due  to  the  presence  of  the  digestive  system  which 
is  regularly  petaloid  in  shape. 

The  pedicellariae  are  present  both  on  the  actinal  and 
abactinal  sides  as  well  as  on  the  marginal  plates.  Those  on  the 
actinal  sides  are  very  few  in  number,  there  being  mostly  only 
one  in  each  interradius  and  that  one  is  not  always  present.  It  is 
closely  similar  in  form  and  structure  to  the  pedicellariae  found  in 
similar  positions  in  Mecliaster  brachiatus , but  so  far  as  I have 
observed,  it  is  tricuspid  and  is  mostly  situated  on  one  of  the 
ventrolateral  plates  near  the  mouth  (PJ.  XI,  fig.  174). 

The  pedicellariae  of  the  abactinal  side  are  all  valvate,  being 
much  more  elongated  transversely  than  high.  They  are  borne  on 
the  abactinal  plates,  and  are  mostly,  though  not  invariably,  formed 
by  the  homologues  of  the  peripheral  granules  (PI.  XI,  figs.  175,  176). 
In  the  specimen  with  K = 56  mm.  above  mentioned  I counted 
as  many  as  40  pedicellariae  on  the  whole  abactinal  surface. 

Several  of  the  marginal  plates,  both  inferior  and  superior, 
bear  pedicellariae  which  are  closely  similar  in  form  and  structure 
to  those  of  the  abactinal  surface,  but  they  are  not  very  constant 
in  position  and  number. 

The  pedicellariae  of  this  species  appear  to  be  subject  to  much 
variation  in  number,  so  that  Sladen’s  statement  on  this  point  is 
perfectly  intelligible. 

As  to  the  adambulacral  armature,  the  spines  of  the  furrow 
series  vary  between  five  and  seven,  and  those  of  the  second  series 
are  four  or  five  in  number,  very  rarely  six  (PI.  XI,  fig.  174). 

The  mouth -plates  are  also  subject  to  variation  in  size  and 
general  appearance,  being  tolerably  large  and  conspicuous  in  the 
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smaller  two  of  my  specimens,  and  less  so  in  the  largest. 
A closer  examination,  however,  reveals  that  this  is  due  more 
to  the  character  of  their  spines  than  to  their  actual  size,  the 
former  being  closely  similar  to  the  armature  of  the  ventro- 
lateral plates  in  the  largest  of  my  specimens,  while  in  the  other 
two  the  spines  are  larger  and  more  pointed.  There  are  some  ten 
or  more  flattened,  robust  spines  on  the  furrow  margin  of  each  plate, 
four  or  five  short,  prismatic  ones  on  the  border  facing  the  first 
adambulacral  plate,  and  some  seven  spines  along  the  interradial 
border.  Of  the  last  mentioned  series  the  last  one  or  two  spines 
next  the  mouth  are  especially  large  and  pointed  (PI.  XI,  fig.  173). 

With  regard  to  the  abactinal  plates,  they  are,  as  remarked 
by  Sladen,  strikingly  like  paxillae.  The  coronal  granules  are 
somewhat  elongated  ana  the  centrals,  when  present,  are  mostly 
larger  than  the  peripherals.  On  one  of  the  larger  plates  there  may 
be  as  many  as  15-20  peripherals  and  10  centrals  (PI.  XI,  fig.  175, 
176).  The  latter  may,  however,  be  totally  absent.  The  bases  of 
the  abactinal  plates  are  connected  by  elongated  internal  ossicles, 
between  which  lie  the  papular  pores,  exactly  as  in  Mecliaster. 
The  number  of  these  ossicles  radiating  from  a single  plate  is 
mostly  six. 

Specimens  in  S.C. 


JPentagonaster  misakiensis 9 n.  sp. 

(PI.  Xni,  figs.  194-202.) 

The  body  is  regularly  stellate,  the  arms  are  tolerably  long, 
bluntly  pointed  and  in  my  specimen  strongly  curved  upwards  in 
the  distal  half  (PI.  XIII,  fig.  194,  195).  This  last  point  must 
however  depend  much  on  the  condition  in  which  the  animal  was 
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when  killed.  The  abactinal  side  is  prominently  convex  and  the  in- 
terra dial  areas  are  depressed,  so  that  the  dorsal  surface  is  more 
or  less  pyramidal  in  shape  with  indented  bases.  The  actinal  side 
of  the  disk  is  distinctly  concave,  and  there  is  a radiating  depres- 
sion in  each  interradius.  I have  only  one  specimen  of  which 
the  measurements  are  as  follows  : 
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Superomarginals. — The  supermarginal  plates  are  very  well 
developed  and  are  nearly  of  the  same  rectangular  form  up  to  near 
the  tip  of  the  arms.  At  the  interradial  angle  they  are  twice  as 
broad  as  long,  but  become  less  broad  towards  the  tip  of  the  arms. 
The  surface  is  completely  covered  over  with  coarse,  well  spaced 
granules  of  a polygonal  or  roundish  shape,  which  are  slightly 
smaller  near  the  inner  edge  of  the  plates.  Many  of  the  plates  bear 
one  or  two  valvate  pedicellarice  similar  to  the  smaller  ones  found 
on  the  paxillae,  and  usually  surrounded  by  an  empty  space, 
making  them  the  more  conspicuous. 

Inferomarginals. — The  inferomarginal  plates  are  also  very 
well  developed  and  similar  in  general  shape  to  the  supero- 
marginals, but  mostly  a little  longer,  so  that  they  are  contingent 
with  the  superomarginals  only  for  one  or  two  plates  on  either 
side  of  the  interradial  line  and  more  or  less  alternate  for  the 
rest  of  the  arms.  The  granules  covering  the  entire  surface  are 
similar  to  those  of  the  superomarginals,  and  some  of  the  plates 
bear  near  their  outer  border  a transversely  elongated  vice- shaped 
pedicellarise,  which  are  usually  larger  than  those  of  the  supero- 
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marginals  and  are  like  the  medium  sized  ones  found  on  the  paxillae. 

AdambulacraU . — The  adambulacral  plates  are  nearly  square 
and  the  armature  consists  of  three  rows.  On  the  furrow  edge  is 
a series  of  six  or  seven,  subequal,  flattened,  long  spines,  which, 
when  those  of  both  sides  are  bent  towards  the  furrow,  form 
veritable  chevaux-de-frise  for  the  latter  (PI.  XIII,  fig.  195,197). 
Separated  from  this  furrow  series  by  a groove,  is  the  second 
series  of  armature  consisting  of  three  or  four,  or  sometimes  five, 
short  spines  of  a four -sided  prismatic  form,  with  rather  sharp  ends. 
The  spines  at  the  two  ends  of  the  series  are  shorter  and  the  one 
at  the  adcentral  end  is  usually  shorter  than  the  one  at  the  other  end. 
The  third  row  consists  mostly  of  four,  sometimes  three  or  five, 
granules  similar  to  those  of  the  ventrolateral  plates.  On  some  of 
the  plates  the  granules  at  the  abcentral  end  of  this  series  is 
duplicated,  and  towards  the  tip  of  the  arms  the  entire  row  is 
usually  doubled. 

Mouth- plates. — The  mouth-plates  are  relatively  small  and  in- 
conspicuous. The  distal  end  is  naked,  and  there  is  a quite  con- 
spicuous central  space  for  the  two  paired  plates  (PL  XIII,  fig. 
196).  On  the  furrow  margin  of  each  plate  is  a series  of  ten 
flattened,  subequal  spines  closely  set  side  by  side.  The  mouth 
being  rather  tightly  closed  in  my  specimen,  these  spines  all  stand 
up  erect.  On  the  inner  side  of  this  series  is  a second  row  of 
some  six,  shorter  and  stouter  spines,  parallel  to  the  former. 
Then  follows  a third  series  of  some  four  spines,  smaller  in  all 
respects  than  those  of  the  second  row.  Some  of  the  spines  of 
the  last  two  rows  may  assume  such  a position  that  they  form  a 
direct  continuation  of  the  first  series.  The  third  series  may  also  bo 
totally  wanting,  e.g . on  one  side  of  fig.  196. 
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Ventrolaterals. — The  ventrolaterals  are  very  numerous,  poly- 
gonal in  shape,  and  covered  with  coarse  elongated  granules, 
appearing  like  paxillae.  The  plates  next  the  adambulacrals  are 
mostly  square  and  bear  each  some  ten  granules.  They  extend 
into  the  arms  as  far  as  the  twelfth  inferomarginals.  There  are 
no  pedicel  I ariae  on  the  ventrolateral  plates. 

Paxillae. — The  paxilla)  are  comparatively  large  and  closely  set, 
the  granules  coarse.  Those  in  the  interradial  depressions  are 
smaller  than  those  on  the  radial  elevations  and  near  the  centre 
of  the  disk.  The  pedicellaria)  are  numerous  and  many  of  them 
are  conspicuous  by  their  elongation  in  the  transverse  direction 
(PI.  XIII,  fig.  198,  201).  A largo  paxilla  without  pedicel- 
laria may  bear  as  many  as  twenty  peripheral  and  ten  central 
granules  ; the  latter  are  larger  and  either  rounded  or  polygonal 
and  the  former  smaller  and  more  or  less  prismatic  (PI.  XIII,  fig. 
200).  The  pedicellariae  are  of  various  sizes,  and  when  they  are 
small  they  are  strictly  confined  to  the  border  of  the  tabulum, 
making  a series  with  the  peripheral  granules  (PI.  XiK,  fig.  199)  ; 
but  when  larger  they  variously  intrude  into  the  central  area 
and  may  even  extend  across  its  whole  breadth  (PI.  XIII,  fig.  201). 
When  their  transverse  elongation  is  considerable  one  or  both 
of  the  two  valves  show  a trace  of  fusion  somewhere  along  their 
length,  betraying  the  formation  of  a single  valve  out  of  more  than 
one.  In  some  cases  there  are  two  elongated  pedicellariae  placed 
end  to  end,  but  preserving  their  morphological  independence.  At 
the  middle  of  the  arms  there  are  five  rows  (longitudinal)  of 
paxillae,  and  each  paxilla  in  this  region  bears  some  ten  periphe- 
ral and  two  central  granules.  In  the  undenuded  specimen  the 
papulae  can  be  seen  only  here  and  there. 
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Madreporite — The  madreporite  is  tolerably  large  and  some- 
what rhomboidal  in  my  specimen  (Pl.  XIII,  fig.  202)  ; it  is  situat- 
ed near  the  centre  of  the  disk,  its  outer  margin  being  removed 
from  the  margin  of  the  disk  more  than  four  times  as  much  as 
its  inner  margin  is  from  the  centre.  In  the  alcoholic  specimen 
the  furrows  are  deep  and  conspicuous  along  the  margin  of  the 
plate  but  shallow  and  indistinct  in  the  central  area.  They  are 
mostly  radiating. 

Locality. — Misaki ; depth  560  m. 

Specimen  in  S.C. 

Remarks— This  species  appears  to  stand  very  close  to 
Pentagonaster  pulvinus  Alcock.  In  my  species  the  armature  of  the 
adambulacral  plates  consists  for  the  greater  part  of  three  rows, 
and  only  in  the  distal  part  of  the  arms  are  there  four  rows  : a 
furrow  comb,  two  rows  of  granules  on  the  actinal  surface  of  the 
plate,  and  a row  of  short  thick  spines  between  the  furrow  comb 
and  the  rows  of  granules — a condition  characteristic  of  P.  pulvinus. 
Alcock,  however,  does  not  give  the  number  of  granules  in  the 
two  outer  rows,  which  is  of  some  importance  for  specific  deter- 
mination in  such  cases  as  the  present,  where  two  very  closely 
allied  forms  come  in  question.  I also  find  that  nowhere  in  my 
specimen  is  the  adcentral  spine  of  the  second  row  of  the  adam- 
bulacral armature  replaced  by  a pedicellaria.  The  paxillae  are 
closely  set,  but  their  granules  are  well  spaced.  What  Alcock 
says  about  the  granulation  of  the  marginal  plates,  the  basal  in- 
terradial  plates  and  the  madreporite  also  do  not  apply  to  the 
present  species.  It  may  also  be  mentioned  in  passing  that  P. 
pulvinus  is  an  intermediate  form  between  the  typical  Tosia  and 
Mediaster . In  view  of  the  close  relationship  of  the  present 
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species  to  P.  puloinus  I reproduce  the  description  of  the  latter  at 
full  length  [Alcock,  ’93,  p.  90]  : 

“ Pentagonaster  pulvinus , n.  sp. 

“hays  5.  It =2.2  r.  11=33  mm.  in  the  type  specimen. 

“Near  Pentagonaster  mirabilis  Perrier  (Arch.  Zool.  exper.  vol  V.,  1876, 

P-  40). 

“ Disk  pentagonal,  much  inflated  abactinally  and  hollowed  actinally ; 
rays  relatively  long  and  narrow,  blunt-pointed,  strongly  upcurved  in  the 
distal  half.  The  strongly  convex  abactinal  surface  of  disk  and  rays  is 
covered  with  hexagonal  or  polygonal  plates,  so  close-set  that,  although  their 
boundaries  are  quite  definite,  no  papula3  are  visible  on  denudation  nor  any 
papular  pores,  and  all  closely  covered  with  angular  granules  which  show  a 
distinctly  paxilliform  arrangement  ; the  basal  interradial  plates  are  more  than 
twice  the  size  of  any  of  the  other  abactinal  plates. 

“ Marginal  plates  17  in  the  upper,  19  in  the  lower  series,  measured 
from  mid-interbrachium  to  tip  of  ray,  all  very  closely  and  uniformly  covered 
with  granules  except  the  terminal  six  to  eight  in  the  supero-marginal  series, 
which  have  a central  smooth  boss. 

“ Adambulacral  plates  with  a furrow-comb  of  about  seven  nearly 
equal-sized  lamellar  spinelets,  and  actinally  with  two  longitudinal  rows  of 
granules,  and  between  these  and  the  furrow  a row  of  three  coarse  spinelets, 
the  adcentral  (adoral)  of  which  is  often  replaced  by  a pedicellaria  with  two 
spathulate  valves. 

“ Actinal  surface  deeply  concave  ; the  actinal  interradial  areas  are 
large ; the  actinal  intermediate  plates  extend  to  the  fourteenth  infero- 
marginal,  they  are  large  and  roughly  quadrangular,  and  are  so  closely 
covered  with  granules  that  their  limits  are  not  easily  discerned. 

“ Arms  very  indistinct.  Madreporiform  plate  small  and  also  very  indis- 
tinct ; it  lies  outside  a much  larger  basal  interradial  plate,  and  is  incon- 
spicuous not  merely  because  it  is  small,  but  also  because  its  coarse  discon- 
tinuous vermicular  erosions  give  it  a granular  appearance  much  like  that 
of  an  ordinary  plate. 
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“ Colour  in  tlie  fresh  state  salmon-red. 

“ Laccadive  Sea,  off  Minnikoy,  1200  fathoms,  coral  and  Globigerina-ooze.” 


Hippastcria  imperialism  n.  sp. 

(PL  xrr,  figs.  178-193.) 

This  is  a very  large  species,  unlike  any  that  have  been 
described  so  far.  The  body  is  flat  and  lightly  pentaradiate,  with 
the  marginal  border  of  the  disk  nearly  straight  and  the  arms 
triangular,  rounded  and  slightly  turned  upwards  at  the  tip,  so  that 
the  space  that  would  be  enclosed  by  a line  joining  the  tips  of 
adjacent  arms  and  the  margin  of  the  body  would  form  a re- 
gular trapezoid.  The  actinal  surface  is  as  a whole  nearly  plane, 
but  the  interradial  areas  are  decidedly  hollow.  The  abactinal 
side  is  also  plane  as  a whole,  but  there  is  a well  marked  cir- 
cular elevation  at  the  centre  of  the  disk,  from  which  a carinal 
ridge  extends  to  the  tip  of  each  arm,  while  the  interradial  areas 
are  slightly  depressed  (PI.  XII,  fig.  178,  179).  The  granulations  of 
the  body  are  coarse,  and  there  are  numerous  pedicellariae  on  the 
actinal  and  abactinal  sides  as  well  as  on  the  marginal  plates,  so 
that  the  vrhole  body  presents  a rather  rough  appearance.  1 have 
only  a single  specimen  which  measures  as  follows  : 
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Superomargincils. — The  superomarginals  are  very  large  and 
are  nearly  flush  with  the  inferomarginals.  Each  plate  has  a 


JAPANESE  ASTEROIDEA. 


339 


pronouncedly  convex  outer  surface,  and  in  the  specimen  before 
me  the  plates  are  never  perfectly  coincident  with  the  inferomarginals, 
oven  at  the  interradial  line.  Along  the  larger  part  of  the  arms 
the  two  series  are  strictly  alternate.  At  the  interradial  line  the 
plates  are  nearly  as  high  as  long,  but  less  than  half  as  wide 
(PI.  XII,  fig.  184).  In  the  arms  the  width  increases  in  comparison 
to  the  height  and  length,  but  the  general  quadrate  form  is 
maintained  on  a marginal  view.  Each  plate  is  margined  with  a 
single  row  of  closely  arranged,  small  granules  of  a cubical  form, 
and  the  entire  surface  bears  numerous  spherical  granules  of 
various  size,  which  are  well  separated  from  one  another.  When 
these  granules  are  detached,  which  can  be  done  with  comparative 
ease,  there  is  seen  in  the  place  of  each  a hollow  pit  in  which 
the  granule  was  lodged.  There  are,  besides,  a few  (usually  one 
to  four)  valvate  pedicellarise  of  various  sizes,  exactly  similar 
in  form  to  those  of  the  abactinal  plates.  These  pedicellarise  also 
lie  in  excavations  of  the  plates.  The  fasciolar  grooves  appear  to 
be  totally  absent,  the  plates  being  closely  contiguous.  Relatively 
to  the  size  of  the  body  the  superomarginals  are  few,  there  being 
13  or  14  on  either  side  of  the  interradial  line.  Each  supermar- 
ginal plate  presents  a more  or  less  convex  border  towards  the 
paxillar  area. 

Inferomarginals . — The  inferomarginals  are  closely  similar  to 
the  superomarginals  in  all  respects.  At  the  interradial  line  each 
plate  is  slightly  broader  than  long,  and  the  plates  lie  well  on  the 
actinal  side,  so  that  we  can  not  speak  of  their  height.  At  the 
base  of  the  arms,  however,  the  plates  are  as  high  as  long  and 
only  half  as  wide,  while  near  the  tip  the  height  is  usually  greater 
than  the  length  and  the  width  is  aboot  half  as  great  as  the 
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former.  Each  inferomarginal  plate  presents  either  a more  or  less 
convex  or  a broadly  wedge-shaped  border  towards  the  ventro- 
lateral areas.  The  granulations  and  the  pedicellariae  are  exactly 
similar  to  those  of  the  superomarginals. 

Adambulacrals. — In  the  disk  the  adambulacral  plates  are 
more  elevated  than  the  ventrolaterals,1:>  but  in  the  arms  the  two 
are  on  a level.  Along  the  greater  part  of  the  furrow  each 
adambulacral  plate  is  only  very  slightly  broader  than  long,  so 
that  it  is  very  nearly  square  in  form ; the  outer  border  is,  how- 
ever, frequently  either  convex  or  wedge-shaped.  The  adam- 
bulacral armature  is  subject  to  some  variation.  On  the  furrow 
border  is  a series  of  three  or  four  stout,  flattened  spines,  of 
which  the  central  one  or  ones  are  larger  than  the  others  (PI.  XII, 
fig.  183).  Occasionally,  however,  there  are  three  large  and  two 
very  small  spines.  On  many  of  the  plates  this  furrow  series  leaves 
the  proximal  part  of  the  furrow  border  of  the  plate  free, 
evidently  in  relation  to  the  pedicellaria  to  be  mentioned  in  con- 
nection with  the  second  row.  This  consists  of  one  or  two  thick 
conical  spines  and  a pedicellaria  at  the  proximal  end.  The  spines 
may  be  as  long  as  those  of  the  furrow  series,  but  are  usually 
shorter  and  thicker.  When  there  are  two  spines  they  may  be  very 
unequal  in  size.  The  pedicellaria,  which  is  valvate  in  form,  is 
mostly  placed  with  its  length  slightly  oblique  to  the  ambulacral 
furrow,  and  is  inequivalve,  with  the  smaller  valve  facing  the 
furrow  (PI.  XII,  fig.  190).  Next  follows  a row  of  two  to  four 
large,  conico- elliptical  granules,  and  separated  from  it  by  a space 
is  the  last  series  of  smaller  granules  placed  along  the  outer  mar- 
gin of  the  plate,  except  where  this  is  occupied  by  the  other  rows. 


1)  This  condition  may,  however,  be  altered  in  inflated  specimens. 
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The  number  of  granules  of  the  last  mentioned  row  is  very  varia- 
ble, and  may  be  anywhere  between  five  and  ten.  In  addition  to 
the  spines  and  granules  above  mentioned  there  may  be  one  or 
two  others  not  constant  in  position. 

Mouth-plates . — The  moutli-plates  are  tolerably  large,  but  not 
very  conspicuous,  owing  to  the  similarity  of  the  armature  of 
their  actinal  surface  to  that  of  the  adambulacral  and  the  adjacent 
ventrolateral  plates.  Each  plate  has  the  form  of  a scalene 
triangle,  the  two  plates  being  apposed  to  each  other  by  the 
longest  side,  and  the  shortest  side  facing  the  first  adambulacral 
plate  (PI.  XII,  fig.  182).  On  the  farrow  margin  is  a row  of  stout, 
tolerably  long  spines,  six  or  seven  in  number,  forming  a series  with 
the  furrow  spines  of  the  adambulacral  plates.  The  one  at  the 
mouth  end  is  thicker  and  somewhat  longer  than  the  others,  but  as 
it  is  inserted  on  a lower  level,  it  hardly  projects  on  the  actinal  side 
more  than  the  others.  On  the  actinal  surface  of  each  mouth- plate 
there  is  a row  of  three  or  four  blunt,  conical  spines  parallel  to  the 
furrow  series,  of  which  the  one  at  the  mouth  end  is  conspicuously 
larger  than  the  others.  On  the  rest  of  the  actinal  surface  are  some  ten 
granules  of  various  size  and  form,  a few  of  which  may  be  spinous. 

Ventrolaterals — These  are  very  closely  set  to  one  another, 
and  extend  into  the  arms  to  about  the  sixth  inferomarginals 
from  the  tip  of  the  arms.  Those  lying  next  the  adambulacrals 
are  especially  large,  but  those  lying  next  the  inferomarginals  are 
much  smaller,  while  the  remaining  plates  are  of  intermediate 
size.  Except  those  next  the  adambulacral  plates,  the  ventro- 
laterals do  not  form  any  regular  rows.  Some  of  them  are 
regularly  hexagonal,  but  the  majority  are  more  or  less  irregularly 
polygonal.  Most  of  the  plates  bear  each  a single  pedicellaria. 
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which  near  the  marginals  are  similar  in  form  to  those  of  the 
latter,  bnt  are  considerably  larger  and  of  a different  form  on  the 
inner  plates.  For  a plate  with  a pedicellaria,  the  arrangement  of 
the  grannies  is  as  follows  (PL  XII,  tig.  185)  : along  the  border 
of  the  plate  is  a row  of  small,  rather  closely  set,  marginal 
granules ; in  a large  excavation  in  a subcentral  position  lies  a 
large  pedicellaria,  the  valves  of  which  are  of  the  form  shown  in 
tigs.  185  and  191  ; and  between  the  pedicellaria  and  the  marginal 
granules,  a variable  number  of  large  round  or  more  or  less 
flattened  conical  granules,  with  a few  additional  smaller  gran- 
ules. The  pedicellaria  is  almost  always  2-valvate,  but  I have  also 
observed  a 3-valvate  one.  On  the  plates  without  pedicellaria 
the  entire  central  area  is  covered  with  large  conical  granules, 
which  tend  on  especially  larger  plates  to  be  more  like  the  mar- 
ginal granules  both  in  form  and  size,  though  remaining  larger 
than  they  (PI.  XII,  fig.  186).  On  none  of  the  plates  have  I 
observed  more  than  one  pedicellaria.  The  granules  when  removed 
leave  small  excavations  on  the  plates  like  rain -prints  on  soft 
mud,  and  the  pedicellaria?  leave  rectangular  pores. 

Abactinal  plates. — The  abactinal  plates  are  closely  set  and  of 
very  unequal  size.  The  larger  one,  whose  form  can  be  well 
observed,  are  more  or  less  round  and  slightly  convex.  In  the 
arms  a carinal  series  of  somewhat  larger  plates  can  be  made 
out,  bnt  it  is  merged  in  between  the  other  plates  in  the  disk  and 
can  not  be  traced  to  the  central  elevation.  The  plates  in  the 
interra  dial  depressions  are  generally  larger  than  those  of  the 
central  and  radial  elevations,  but  the  plates  bordering  on  the 
superomarginals  are  very  small.  Here  and  there,  where  the 
plates  are  more  separated  from  one  another  they  are  seen  to 
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assume  a more  or  less  stellate  from,  owing  to  the  indentations 
due  to  the  papular  pores.  The  majority  of  the  plates  bear  each 
a valvate,  transversely  elongated  pedicellaria,  but  those  without 
pedicellaria  are  also  very  numerous  (PL  XII,  fig.  187,  188,  189).  Each 
plate  has  a marginal  series  of  very  small,  closely  set  granules,  and 
in  a plate  without  a pedicellaria  the  whole  central  area  bears  a com- 
paratively small  number  of  nearly  spherical  granules,  which  when 
removed  leave  circular  pits  behind  them.  Even  on  larger  plates 
the  number  of  these  central  granules  does  not  appear  to  exceed 
fifteen  and  they  therefore  leave  the  larger  part  of  the  central 
area  naked.  In  case  there  is  a pedicellaria  this  may  be  situated 
centrally  or  excentrically.  In  the  former  case  it  is  usually  sur- 
rounded by  a series  of  conico-elliptical  granules  usually  larger 
than  the  marginal  granules  and  arranged  concentrically  with  the 
latter ; but  when  the  pedicellaria  is  in  an  excentric  position  it  is 
usually  destitute  of  such  accessories,  and  the  central  granules  are 
arranged  very  much  in  the  same  way  as  where  the  pedicellaria 
is  absent.  In  any  case  the  pedicellaria  is  situated  in  a large 
excavation.  The  papular  pores  are  not  very  numerous  and  are 
found  singly  between  the  plates. 

Madreporite. — The  madreporite  is  only  slightly  larger  than 
the  largest  abactinal  plates  and,  although  wholly  exposed,  is  not 
very  conspicuous.  Its  outer  margin  is  a little  less  than  twice  as 
far  removed  from  the  margin  of  the  disk  as  its  inner  margin  is 
from  the  centre.  The  furrows  are  very  numerous  and  mostly 
radiating  and  the  plate  is  very  slightly  convex. 

Terminal  plates. — The  terminal  plate  is  very  small. 

Locality . — Off  Misaki,  depth  640  m. 

I have  a very  small  specimen  of  a starfish  from  the  deep 
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water  of  the  same  part  of  the  sea  where  the  foregoing  specimen 
was  obtained,  which  is  probably  to  be  referred  to  this  species 
(PI.  XII,  fig.  180,  181).  In  its  general  outline  it  closely  resembles 
the  young  specimens  of  Oclontaster  gragi  figured  by  Ludwig  [ : 05a, 
pi.  V,  fig.  8,  9],  but  the  character  of  the  adambulacral  armature, 
the  form  and  distribution  of  the  pedicellarise,  the  armature  of  the 
mouth-plates  and  the  form  and  deciduous  character  of  the  surface 
granules  all  converge  to  characterise  it  as  a young  example  of 
the  present  species,  while  none  of  the  characteristics  of  Odontas- 
ter  are  apparent. 

Specimens  in  S.C.  ; a third  dried  specimen  has  been  sub- 
sequently acquired,  orange  above,  light  brown  below. 


Hippasteria  novawai,  n.  sp. 

(Pl.  Xin,  figs.  203-211.) 

This  is  a well  characterised  species.  The  body  is  flat,  the 
abactinal  surface  very  slightly  convex  and  the  actinal  side  per- 
fectly level.  The  disk  is  relatively  large  and  the  arms  tolerably 
long  for  a Hippasteria , and  rounded  at  the  end.  I have  only  one 
specimen  which  measures  as  follows  : 
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Superomarginals. — The  superomarginals  are  quite  conspicuous 
and  are,  with  the  exception  of  one  or  two  terminal  ones,  nearly 
square  in  form.  They  are  fairly  large  on  either  side  of  the  in- 
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terradial  line  but  become  gradually  smaller  towards  the  tip  of  the 
arms.  Again,  in  the  inter-brachial  angles  the  plates  gradually 
slant  down  towards  the  margin  of  the  disk,  so  that  one  can  not 
conveniently  distinguish  the  lateral  and  abactinal  surfaces ; but 
as  the  plates  approach  the  tip  of  the  arms  the  lateral  face  be- 
comes more  distinct.  The  surface  of  the  plates  is  decidedly  convex. 
.Each  plate  is  bordered  along  its  margin  by  a single  series  of  small 
rounded  or  cubical  granules,  of  which  those  facing  the  infero- 
marginals  are  frequently  larger  and  irregular  in  arrangement ; the 
whole  remaining  surface  of  the  plates  is  entirely  naked  and 
smooth  (PL  XIII,  fig.  207). 

Infer omarginals, — The  inferomarginals  are  thinner  and  less 
convex  than  the  superomarginals,  and  the  plates  are  on  a level 
with  the  general  actinal  surface  of  the  body.  On  either  side  of 
the  interradial  line  the  plates  are  moderately  thick  ; they  then 
become  thinner  but  again  thicker  toward  the  tip  of  the  arms. 
The  marginal  granules  of  the  outer  border  of  the  plates  are  larger 
than  the  others  and  are  frequently  arranged  in  two  alternate  rows  ; 
those  of  the  other  borders  are  similar  to  one  another  and  to  the 
corresponding  granules  of  the  superomarginals  (PI.  XIII,  fig.  208). 

Adambulacrals. — The  adambulaeral  plates  are  almost  square 
in  form  and  the  first  one  or  two  plates  may  bear  each  a trans- 
versely elongated,  valvate  pedicellaria  similar  to  those  of  the 
ventrolateral  plates  described  below.  One  or  two  plates  further 
out  from  the  mouth  may  also  bear  a pedicellaria.  The  adam- 
bulacral  armature  consists  of  two  large  spines  on  the  furrow 
margin,  and  4 or  5 (exceptionally  more)  granules  on  the  actinal 
surface  of  the  plate,  the  latter  mostly  in  two  rows  (PI.  XIII,  fig. 
206).  The  furrow  spines  are  large  and  the  adcentral  one  is 
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shorter  than  the  other  ; both  have  blunt  ends.  The  second  row 
consists  of  two  grannies,  of  which  the  distal  one  is  almost  always 
larger  than  the  other  and  is  sometimes  developed  into  a short 
spine.  The  last  row  consists  of  2-4  (exceptionally  5)  small 
granules.  In  case  a pedi  cell  aria  is  present  on  an  adambulacral 
plate,  it  takes  the  place  of  the  two  granules  next  the  furrow 
spines.  The  first  adambulacrals  are  not  different  from  the  others, 
except  that  they  more  frequently  bear  pedicellaria. 

Mouth-plates. — The  mouth-plates  are  comparatively  large  and 
bear  relatively  few  spines.  Each  plate  has  the  form  of  a scalene 
triangle,  the  two  plates  being  apposed  to  each  other  by  the 
longest  side,  and  the  shortest  side  facing  the  first  adambulacral 
plate.  On  the  farrow  margin  are  four  stout  spines  with  blunt 
ends,  of  which  the  one  at  the  mouth  end  is  larger  than  the 
others  and  more  pointed  (PI.  XIII,  fig.  205).  On  the  actinal  face 
of  the  plate  are  5-7  granules  either  forming  a single  regular  row 
along  the  actinal  suture  line  of  the  plate  or  more  or  less  deviating 
from  this  regular  arrangement  near  the  distal  end  of  the 
plate.  It  must  also  be  mentioned  that  the  first  granule  of  this 
row,  i.e.  the  one  nearest  the  mouth,  frequently  assumes  more  or 
less  a spiny  form. 

Ventrolaterals. — The  ventrolateral  areas  are  relatively  large 
and  the  plates  reach  out  into  the  arms  as  far  as  the  fifth  inferomar- 
ginals  from  the  tip.  The  plates  are  irregularly  arranged,  unequal 
in  size,  and  of  various  forms.  Those  forming  a row  next  the  ad- 
ambulacral plates  are,  however,  more  uniform  in  size  and  shape,  and 
the  majority  of  them  bear  each  a transversely  elongated,  valvate 
pedicellaria  (PI.  XIII,  fig.  204,  206).  These  pedicellaria}  are  mostly 
arranged  so  that  their  long  axes  are  directed  transversely  to  the 
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ambulacral  furrow,  but  they  may  also  be  more  or  less  obliquely 
placed  or  even  nearly  parallel  to  the  furrow.  They  are  similar 
in  shape  to  those  on  the  adambulacral  and  abactinal  plates,  but 
mostly  larger ; rarely  they  may  be  3-valvate  (PI.  XIII,  fig.  209). 
They  form  a row  parallel  to  the  ambulacral  furrow  and  are  very 
conspicuous.  In  my  specimen  none  of  the  outstanding  ventro- 
laterals  bear  pedicellariae.  The  total  number  of  ventrolateral 
pedicellariae  in  a single  interradius  is  about  17. 

The  ventrolateral  plates  with  pedicellaria)  next  the  adam- 
bulacral plates  bear  each  a single  row  of  granules  along  the  margin, 
which  is,  however,  usually  incomplete  on  the  inner  border.  All 
the  other  ventrolateral  plates  are  covered  with  granules,  which 
are  unequal  in  size,  but  of  which  it  is  not  possible  to  distinguish  the 
peripherals  and  centrals  (PI.  XIII,  fig.  208).  The  granulation  is 
coarse  as  a whole,  and  the  granules  are  generally  coarser  and 
more' rounded  than  those  of  the  adambulacral  plates. 

Abactinal  plates. — Of  these  we  may  broadly  distinguish  two 
classes,  the  main  and  the  interstitial  plates,  although  it  must  be 
distinctly  understood  that  there  is  no  sharp  boundary  between 
them,  and  the  distinction  is  made  entirely  for  the  sake  of  des- 
cription. The  main  plates  are  of  various  size,  but  arc  generally 
larger  than  the  interstitial  plates,  and  either  bear  a pedicellaria  or 
present  a naked  central  area  (PI.  XIII,  fig.  207).  They  are  circular 
or  elliptical  in  outline,  and  each  plate  bears  a marginal  row  of  small 
granules.  When  there  is  no  pedicellaria,  the  central  area  is  entire- 
ly naked  and  smooth,  and  is  either  level  or  elevated  and  mammiform. 
When  a pedicellaria  is  present  it  occupies  the  whole  central 
area.  The  pedicellarise  are  transversely  elongated  and  valvate 
and  are  similar  in  form  to  those  of  the  actinal  side,  except  that 
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the  valves  are  perhaps  slightly  more  angular  (PL  XIII,  figs.  203, 
207,  210).  The  total  number  of  abactinal  pedicellariae  is  between 
80  and  90.  I have  also  observed  a 3-valvate  pedicellaria  on  one 
of  the  abactinal  plates. 

The  interstitial  plates  are  of  various  size  and  shape  and  arc 
either  entirely  covered  with  granules  or  present  a very  small 
central  naked  area.  They  fill  up  the  spaces  between  the  main 
plates  (PI.  XIII,  fig.  207). 

The  abactinal  plates  do  not  show  any  regular  arrangement 
in  the  disk  or  arms. 

The  anus  is  subcentral  and  is  surrounded  by  some  coarse 
granules  of  a different  appearance  from  those  of  the  general 
abactinal  surface. 

Madreporite . — The  madreporite  is  comparatively  large  and 
conspicuous,  being  much  more  lightly  coloured  than  the  general 
abactinal  surface.  It  is  polygonal  in  shape  and  its  surface  is 
nearly  plain ; the  furrows  are  mostly  radiating  and  comparatively 
simple.  It  is  nearly  as  far  removed  from  the  centre  of  the  disk 
as  from  the  margin  (PI.  XIII,  figs.  203,  211). 

Terminal  plate. — The  terminal  plate  is  nearly  elliptical  in 
shape  and  is  conspicuous,  being  as  large  as  or  a little  larger 
than  the  last  super omarginal  plate. 

Locality. — I owe  my  specimen  to  my  friend,  Prof.  Nozawa 
of  the  Fisheries  Department  of  the  Tohoku  Imperial  University 
in  Sapporo,  who  collected  it  in  the  vicinity  of  Volcano  Bay, 
Hokkaido.  Colour  in  alcohol  when  received  umber  brown  on 
the  abactinal  and  pale  rosy  on  the  actinal  side. 

Specimen  in  S.,  donated  to  S.C. 

This  species  is  closely  allied  to  II.  leiopelta  Fishee,  but  is 
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distinguished  from  it  by  the  narrower  arms,  the  mammiform 
character  of  many  of  the  main  plates,  the  adambulacral  armature 
and  the  form  of  the  marginal  plates. 


Hippasteria  spinosa,  Vereill. 

This  species  was  first  described  by  Verrell  as  follows  [ : 09,  p.  63]  : 

“ Yery  similar  in  form  and  size  to  II.  phrygiana  of  tlie  N.  Atlantic, 
but  thickly  covered  with  large,  tapering,  acute  spines,  usually  one  to  nearly 
every  dorsal  plate  and  1 to  3 on  each  marginal.  Many  of  the  plates  also 
have  large  elevated  bivalve  pedicellarise,  but  not  so  wide  as  in  phrygiana. 

“ Departure  Bay,  British  Columbia,  18  fatli.  (H.  C.  Young),  Canada 
Geol.  Survey ; Puget  Sound  (Prof.  Kincaid).” 

It  has  recently  been  described  minutely  by  Fisher  as  follows  [ :11,  p. 
224,  6 figs.] : 

“ Diagnosis. — Similar  to  II.  phrygiana  of  the  North  Atlantic,  but 
primary  abac  final  and  marginal  plates  with  prominent,  often  long,  tapering 
blunt  spines  rather  than  the  elongate  tubercles  of  phrygiana. 

“Description.- — Rays  five.  R=110mm. ; r = 56  mm. ; R=2  r.  Breadth 
of  ray  at  base,  64  mm.  General  form  same  as  phrygiana,  but  rays  a trifle 
broader.  Majority  of  the  larger  or  primary  abactinal  plates  convex  and  bear- 
ing in  centre  a stout,  upright,  rigid,  tapering  truncate  spine,  one  to  two 
times  width  of  its  plate  in  length ; midradial  spines  slightly  the  longest,  thence 
decreasing  in  length  to  margin  of  area ; same  plates  in  phrygiana  bearing 
a very  much  shorter,  stouter  tubercle,  truncate  or  rounded  at  apex. 
General  surface  of  plates  smooth,  but  rim  encircled  by  a single  series  of 
irregular,  small,  subconical  or  roundish  granules  heavily  invested  with  mem- 
brane. Many  large  and  smaller  plates  bear  a large  central  bivalved 
pedicellaria,  the  jaws  of  which  are  only  slightly  wider  than  high ; sometimes 
the  two  dimensions  are  equal.  These  pedicellarise  are  usually  narrower  and 
liiglier  than  those  of  phrygiana,  and  have  thinner  blades.  Distal  edge  of 
jaws  is  slightly  curved,  either  serrate  or  smooth.  Small  intermediate  plates 
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intercalated  between  tlie  larger  ones  bear  one  to  three  or  four  conical  skin- 
covered  grannies,  or  a small  central  spinelet  or  pedicellaria,  surrounded  by 
irregular  granules,  depending  upon  size  of  plate.  As  in  phrygiana,  the  sur- 
face of  granules  is  smooth,  and  the  free  edge  is  rounded,  or  the  whole  granule 
may  be  subconical  and  pointed. 

“ Marginal  plates  slightly  tumid  as  in  phrygiana.  Superomarginals 
sixteen  or  seventeen  to  ray,  corresponding  with  inferomarginals  except  on 
distal  part  of  ray.  Plates  of  both  series  surrounded  by  a single  row  of 
squarish  blunt  or  flattened  skin- covered  granules,  which  in  one  specimen  are 
more  pinched  with  rounded  top.  Proximal  eight  or  nine  plates  of  each 
series  with  two  (less  commonly  only  one,  or  as  many  as  three)  rigid  spines, 
similar  to  abactinal  spines,  but  usually  a little  larger ; remainder  of  plates 
with  one  such  spine.  In  phrygiana  marginal  plates  have  only  robust 
tubercles.  Occasionally  a two-jawed  pedicellaria  occurs  on  marginal  plates, 
but  widely  scattered  along  the  series. 

“ Actinal  intermediate  plates  arranged  as  in  phrygiana , but  pedicellaria 
with  higher  jaws  which  sometimes  taper  to  a narrow  tip ; these  pedicellarise 
frequently  have  serrate  jaws,  especially  in  southern  examples.  Granules 
pointed,  thickly  covered  with  membrane.  Tubercles  variable,  subtruncate, 
tliimble-shaped,  or  subconical  and  sharp,  especially  in  southern  examples. 

“ Adambulacral  spines  arranged  practically  as  in  phrygiana,  but  longer 
and  stouter.  Actinal  spine  at  least  as  long  as  width  of  plate  and  subequal 
to  but  much  stouter  than  the  two  furrow  spines,  which  are  slightly  tapering 
and  compressed  at  tip.  Frequently  a pedicellaria  stands  on  the  plate. 

“ Mouth  plates  with  four  or  five  furrow  spines  slightly  larger  than  those 
of  adambulacral  plates. 

“ Colour  in  life. — A specimen  from  off  Point  Pinos,  California,  was 
bright  scarlet  vermilion  when  taken  from  the  water ; this  colour  disappeared 
almost  at  once  in  alcohol. 

“ Anatomical  notes. — No  rudimentary  superambulacral  plates.  Intestinal 
coecum  large,  composed  of  about  four  radiating  branches  which  immediately 
subdivide  irregularly  into  numerous  slender  tubes  reaching  nearly  to  margin. 
Gonad,  a thick  tuft  of  branching  tubules  on  either  side  of  the  interradial 
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septum,  about  one-tliird  r from  margin.  Stomach  capacious,  the  thick  hepa- 
tic coeca  reaching  into  ray  about  one-half  It. 

“ Variations. — The  chief  variations  concern  the  length  of  the  abactinal 
spines  and  the  height  of  the  pedicellariae.  A specimen  from,  station  4292, 
vicinity  of  Kadiak  Island,  and  three  from  station  3080,  coast  of  Washington, 
have  considerably  shorter  abactinal  spines  than  all  the  others,  but  they 
differ  still  from  typical  phrygiana  in  having  prominent  marginal  spines, 
longer  adambulacral  spines,  and  higher  pedicellariae.  The  actinal  pedicellariae 
are  the  most  variable,  in  some  cases  tending  toward  the  form  characteristic 
of  californica.  The  jaws  have  either  smooth  or  serrate  edges. 

“In  Californian  specimens  the  spines  are  all  very  prominent,  more  so 
than  in  the  northern  examples,  and  the  actinal  pedicellariae  are  plainly 
serrate.  The  Monterey  Bay  (station  4552)  example  has  more  numerous 
marginal  spines  than  the  example  from  off  southern  California  (station  3664). 
In  both,  the  rays  are  notably  stouter  and  shorter  than  in  typical  phrygiana. 
The  specimen  from  station  4552  has  the  following  characters:  11=71  mm.; 

r=40  mm. ; It  = 1.75  r.  Breadth  of  ray  at  base,  48  mm.  Height  of  longest 
abactinal  spines,  6 mm.  Disk  very  rigid,  marginal  plates  massive,  the 
upper  with  proximally  two  or  three  spines  as  long  as  those  of  abactinal 
plates,  distally  with  one  or  two ; more  of  the  inferomarginals  have  three 
spines,  occasionally  four.  Marginal  spines  of  both  series  stand  in  line, 
forming  a perpendicular  series  of  six  in  interradial  arc  (sometimes  seven), 
then  five,  four,  three,  and  finally  two.  Pedicellariae  numerous,  the  jaws 
slightly  wider  than  high ; actinal  a trifle  higher  than  abactinal ; none  on 
marginal  plates.  Actinal  intermediate  plates  with  short  subconical  spines 
forming  a group  of  four  or  five  (in  addition  to  the  granules),  or  they  may 
surround  the  pedicellaria  when  that  is  present.  They  are  equal  to  or 
only  slightly  higher  than  pedicellariae.  All  granules  skin-covered,  depressed 
or  conical,  but  not  denticulate  or  rugose  as  in  II.  californica.  Colour  in  life, 
a bright  scarlet  vermilion. 

“ Type-locality. — Departure  Bay,  British  Columbia,  18  fathoms. 

“ Distribution. — From  southern  California  to  Alaska  (Kadiak  Island)  in 
27  to  121  fathoms. 
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“ Specimens  examined. — Eighteen  specimens  from  the  following  stations  : 
“ Specimens  of  Hippasteria  spinosa  examined. 


Station. 


Locality. 


2872 

2874 

3059 

3060 
3080 
3445 
3500 

3664 

4233 

4243 

4292 

4295 

4552 


Oft  Cape  Flattery,  Washington 

do 

Off  Siletz  Bay,  Oregon 

Off  Tillamook  Bock,  Oregon  . . 
Off  Heceta  Bank,  Oregon  .... 
Straits  of  Fuea,  Washington  . . 


South  of  St.  George  Island,  Be- 
ring Sea  


Near  Santa  Catalina  Island,  Cali- 
fornia   


Near  Yes  Bay,  Behm  Canal,  Alaska 

Kasaan  Bay,  Prince  of  Wales  Is- 
land, Alaska 


Shelikof  Strait,  near  Kadiak  Is- 
land, Alaska 


Shelikof  Strait . 


Off  Point  Pinos,  Monterey  Bay, 
California  


Depth. 

Fathoms. 

Nature  of  bottom. 

No. 

Collection. 

38 

gray  sand 

1 

U.  S.  Nat.  Mus. 

27 

rocks  and  shells  . . 

1 

do. 

77 

mud  

1 

do. 

28 

brown  mud 

1 

do. 

93 

green  mud  

4 

do. 

100 

rocky 

1 

do. 

121 

fine  gray  sand 

1 

do. 

80 

do 

1 

do. 

39-45 

soft  gray  mud  .... 

2 

Albatross,  1903. 

42-47 

green  mud  

2 

do. 

66 

gray  mud 

1 

do. 

92 

soft  gray  mud  .... 

1 

do. 

73-66 

green  mud,  rocks  . . 

1 

Albatross,  1901. 

A subspecies  of  this  form  has  been  reported  by  Eisher  from  the  Kurils, 
and  described  as  follows  [ : 11,  p.  226,  2 figs.]  : 

“ Hippasteria  spinosa  Jcurilensis,  new  subspecies. 

4 4 Diagnosis. — Similar  to  H.  spinosa , but  with  shorter  rays,  and  relative- 
ly larger  pedicellarise ; abactinal  granules  typically  pointed ; margin  massive, 
spinous ; small  pfncer-sliaped  marginal  pedicellarise ; adambulacral  plates 
with  two  unequal  compressed  furrow  spines  or  only  one ; one  prominent 
subambulacral  spine  shorter  than  the  longer  furrow  spine.  It  = 55  mm. ; 
r=32  mm.  ; It =1.7  r. 

44  Description. — Abactinal  surface  spiny,  the  prominent  spines  being 
more  conical  and  pointed  than  in  typical  spinosa , where  the  spines  are 
usually  subcylindrical  with  a blunt  or  truncate  tip.  Granules  in  a single 
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series  surrounding  plates  and  ending  in  an  abrupt  usually  sliarp  point, 
instead  of  being  rounded.  Abactinal  pedicellarise,  numerous,  large,  as  high 
or  higher  than  broad,  and  wider  at  top  than  at  base ; edge  of  jaw  undulat- 
ing or  slightly  denticulate.  Papulae  numerous,  all  over  abactinal  surface  except 
a very  narrow  interradial  band.  Superomarginals  tumid,  ten  to  twelve  to 
each  ray,  each  plate  with  two,  and  inferomarginals  with  one  or  two  stout 
conical  spines,  and  in  addition  a single  row  of  pointed  marginal  granules. 
Pedicellarise,  higher  than  wide  and  with  denticulate  jaws  smaller  than  those  of 
abactinal  surface,  are  scattered  here  and  there,  usually  on  the  lateral  face  of 
the  plates.  Such  pedicellarise  do  not  occur  in  typical  spinosa. 

“ Actinal  surface  with  numerous  pedicellarise  having  higher  jaws  than 
in  leiopelta.  A prominent  series  occurs  on  the  row  of  intermediate  plates 
adjacent  to  the  adambulacrals.  The  dimensions  of  these  pedicellarise  are 
variable  in  typical  spinosa . The  actinal  granules  are  similar  in  distribution 
to  those  of  spinosa , but  often  (though  not  always)  have  several  points,  or 
only  one  point,  rather  than  a simple  low  conical  form.  They  are,  therefore, 
somewhat  similar  to  those  of  H.  californica.  Many  of  the  plates  have  one 
or  two  low  thimble-shaped  tubercles  in  the  centre,  in  place  of  pedicellarise. 

“ Usually  the  adoral  furrow  spine  is  the  shorter  of  the  two,  and  both 
are  strongly  compressed  at  the  blunt  tip.  The  adoral  spinelet  is  sometimes 
wanting  on  the  outer  part,  or  along  most  of  the  ray.  Actinal  spine  shorter 
than  the  longer  furrow  spine  and  usually  compressed  at  the  base  in  a plane 
parallel  to  furrow.  The  outer  part  of  plate  is  covered  with  granules. 
Mouth  spines  four,  strongly  compressed,  chisel-shaped ; usually  but  one 
suboral  standing  near  margin,  and  in  line  with  the  marginal  spines. 

“ Type. — Cat.  No.  27885,  U.  S.  N.  M. 

“ Type-locality. — Albatross  station  4840,  off  Simushir,  Kuril  Islands, 
229  fathoms,  coarse  pebbles,  black  sand. 

“ Distribution. — Known  only  from  the  vicinity  of  Simushir. 

“ Specimens  examined. — Eight ; from  type  locality  four,  and  from  station 
4803,  same  locality,  depth,  and  bottom,  four.  (Albatross,  1906.) 

“ Remarks. — This  race  differs  considerably  in  general  appearance  from 
typical  spinosa  of  the  North  American  coast,  as  the  photograph  of  the  type- 


354 


s.  goto  : 


specimen  will  reveal.  The  actual  differences  are  not  great,  however,  the 
most  striking  being  the  form  of  the  granules,  the  marginal  pedicellarise,  and 
adambulacral  armature. 

“Along  with  these  specimens  were  taken  one  small  and  four  large 
examples  of  II.  leiopelta  armata.  Three  specimens  listed  leurilensis  are 
possibly  hybrids  of  this  race  and  the  typical  form  of  leurilensis. 

“ The  differences  between  leiopelta  and  leurilensis  are  at  once  apparent 
on  a comparison  of  figures.  The  latter  has  much  higher  pedicellariae, 
heavily  spined  abactinals  and  marginals,  marginal  pedicellariae,  and  com- 
pressed, rather  spatulate  furrow  spines,  not  stumpy  conical  ones.  The  naked 
surface  of  the  marginals  in  leiopelta  is  also  quite  different  from  the  condition 
of  leurilensis .” 

Neither  the  species  nor  the  subspecies  of  this  starfish  is  represented  in 
the  collections  mentioned  at  the  outset. 


Mediaster  brachiatus,  n.  sp. 

(PI.  IX,  figs.  142-152 ; PI.  X,  figs.  153-155.) 

This  is  a well  defined  species  with  long  arms,  of  nearly  the 
same  general  form  as  in  the  already  known  species  of  this  genus. 
I have  two  specimens  of  different  sizes,  and  the  general  appearance 
of  the  two  is  somewhat  conspicuously  different.  In  the  smaller  speci- 
men, which  was  originally  preserved  in  formalin  and  has  R=30 
mm.,  the  dermal  armature  is  relatively  finer  than  in  the  larger 
specimen,  in  which  R=56  mm;  the  aboral  side  is  also  quite 
inflated  in  the  smaller  specimen  (PI.  IX,  fig.  144,  145) ; but  I take 
this  to  be  due  to  the  action  of  formalin,  which  is  known  to 
cause  more  or  less  swelling.  But  taking  all  points  into  considera- 
tion there  can  be  no  doubt  that  the  two  specimens  belong  to  the 
same  species.  The  area  of  the  ventrolaterals  is  very  spacious, 
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being  broad  and  extending  far  into  the  arms.  The  inter  radial 
areas  on  the  abactinal  side  are  depressed. 

Radial  ratio. — The  radial  ratios  are  only  slightly  different 
for  the  two  specimens  : 


Specim. 

r 

mm. 

R 

mm. 

R : r 

MS 

Locality 

1 

10 

30 

3.0 

24-28 

Uraga  Channel. 

2 

18 

56 

3.1 

32 

Misaki. 

Superomarginals. — These  do  not  appear  conspicuous  on  sur- 
face view,  owing  to  the  fact  that  their  granulations  and  the 
coronal  spinelets  of  the  paxillae  bordering  on  them  are  similar  in 
form  ; but  the  marginal  plates  are  very  well  developed.  Their 
number  is  given  in  the  foregoing  table.  The  superomarginal 
plates  are  uniformly  covered  with  coarse  granulations  of  a conico- 
pyramidal  form  and  rather  well  spaced.  The  fasciolar  grooves  are 
rather  narrow  and  entirely  naked.  So  far  I have  not  found  any 
pedicellariae  on  the  superomarginals.  No  difference  worth  noting 
can  be  detected  between  the  granulations  along  the  margin  of 
the  plate  and  its  general  surface,  except  that  the  former  are  a 
shade  longer  and  more  pointed. 

Infer omarginals. — The  inferomarginals  are  generally  coincident 
with  the  superomarginals  and  are  similar  to  them  in  form.  The 
granulations  are  also  mostly  similar  to  those  of  the  superomar- 
ginals, except  that  those  nearer  the  inner  margin  assume  more  a 
pyramidal  shape  and  form  a transition  to  the  armature  of  the 
ventrolateral  plates.  It  is  also  to  be  noted  that  there  are  a few 
bivalvate  pedicellariae,  similar  to  those  found  on  the  paxillae,  on 
the  inferomarginals  of  the  whole  body.  Their  positions,  which 
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are  evidently  not  constant,  can  be  more  easily  seen  on  a denuded 
specimen,  in  •which  they  are  marked  by  a small  pore  for  each. 

Adambulacrals. — The  first  adambulacral  plates  are  not  very 
conspicuously  different  in  form  from  the  rest.  The  adambulacral 
armature  consists  of  three  rows,  and  may  be  shown  by  the  formula 
5 (6)-(3)  4-3  (PI.  IX,  fig.  148),  The  first  row  is  very  conspicuous 
and  mostly  consists  of  five  subequal,  almost  straight,  stout, 
prismatic  spines  with  blunt  ends,  slightly  flattened  in  a direction 
transverse  to  the  ambulacral  fnrrow.  This  series  may  consist  of  six 
spines  on  some  of  the  plates.  There  is  a well  marked  furrow 
between  the  first  and  the  second  row.  The  second  row  usually 
consists  of  four  spines,  similar  in  form  to  those  of  the  first,  but 
slightly  shorter,  and  almost  as  conspicuous  as  the  latter.  The 
third  row  usually  consists  of  three  spines  of  a pyramidal  shape, 
similar  to  those  of  the  ventrolateral  plates.  Occasionally  the  last 
row  contains  four  spines ; and  on  the  first  adambulacral  plate 
there  may  be  a fourth  row  of  two  to  four  spines. 

* Moiith-jilates.—'E&ch.  mouth-plate  is  elongated -triangular  and 
is  apposed  to  its  fellow  by  the  longest  side.  There  are  eight  or 
nine  spines  on  the  furrow  border  in  the  larger  specimen,  but  only 
seven  in  the  smaller.  In  the  larger  specimen  they  are  very 
stout  and  conspicuous,  and  flattened  transversely  to  the  furrow, 
the  spine  at  the  mouth  end  being  exactly  similar  in  shape  and 
length  to  the  others.  In  the  smaller  specimen  the  corresponding 
spines  are  more  slender  and  the  one  at  the  mouth  end  is  notice- 
ably stouter  than  the  others ; they  are  also  nearly  cylindrical  in 
form.  In  both  specimens,  the  spine  at  the  abcentral  end  of  this 
row  is  stouter  than  the  others.  On  the  side  facing  the  first 
adambulacral  plate  there  are  four  or  five  spines,  of  which  the 
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one  next  the  ambulacral  farrow  is  largest  and  similar  to  the  last 
spine  of  the  first  mentioned  row,  the  other  spines  gradually  be- 
coming shorter  towards  the  abcentral  end  of  the  mouth-plate. 
On  the  actinal  surface  of  the  mouth-plate  there  is  a somewhat 
irregular  row  of  three  to  five  spines  along  the  suture  line  of  the 
plate,  of  which  the  one  nearest  the  mouth  is  largest.  There  is  an 
unarmed  space  left  between  this  spine  and  the  first  mentioned 
row  of  spines.  In  the  smaller  specimen  the  spines  along  the 
suture  line  form  a more  regular  series  (PI.  IX,  fig.  147). 

Ventrolatercils.  — These  are  very  numerous  and  extend  far 
out  into  the  arms,  a,  single  row  (the  innermost)  reaching  as  far 
as  the  fourteenth  inferomarginal  plate  as  counted  from  the  apex 
of  the  arms.  The  larger  ones  bear  as  many  as  ten  spines, 
which  are  tolerably  long  and  distinctly  pyramidal  in  form.  Some- 
times there  are  many  peripherals  and  one  or  two  centrals, 
simulating  the  appearance  of  paxillae.  An  interesting  point  is 
that  some  of  the  ventrolaterals  bear  pedicellariae,  which  are  different 
in  form  from  those  of  the  aboral  side  or  the  inferomarginals  and 
are  mostly  3-valvate,  but  occasionally  4-valvate  (PL  IX,  fig.  149, 
150).  In  denuded  parts  their  positions  are  marked  by  a pore 
in  the  plate.  These  pedicellariae  are  interesting  as  having  a very 
primitive  form,  and  can  be  detected  only  on  careful  examina- 
tion. They  appear  to  be  even  more  primitive  than  those  found 
on  the  paxillae  or  the  inferomarginals. 

Paxillce . — The  paxillae  are  fairly  large,  and  the  top  of  the 
tabulum  is  either  circular  or  elliptical.  Those  at  the  centre  of 
the  disk  are  hardly  smaller  than  the  others.  Those  far  out  in  the 
arms  are  small,  the  largest  ones  being  found  along  the  elevated 
radial  zones  meeting  in  the  centre  of  the  disk.  Thus  there  is 
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brought  about  a depressed  triangular  area  in  each  interradius  with 
smaller  paxillae.  Of  the  coronal  spinelets,  the  peripherals  and  the 
centrals  are  usually  well  distinguished  both  by  their  form  and 
position,  the  centrals  being  shorter  (PI.  X,  fig.  154).  On  one  of 
the  largest  paxillae  near  the  centre  of  the  disk,  there  may  be  as 
many  as  twenty  peripherals  and  eleven  centrals.  Some  of  the 
paxillae  bear  pedicellariae  which  are,  so  far  as  I have  observed, 
always  bivalvate,  and  are  usually  formed  by  the  transformation  of 
peripheral  spinelets.  Each  valve  is  curved  and  flattened  and  is 
apposed  to  its  fellow  face  to  face  (PI.  IX,  fig.  152).  I have  never 
seen  a paxilla  with  more  than  one  pedicellaria.  Towards  the  tip 
of  the  arms  the  paxillar  area  becomes  very  narrow,  and  only  a 
single  paxilla  is  in  contact  with  the  terminal  plate  (PL  X,  fig. 
153). 

The  papular  pores  are  very  numerous  and  are  uniformly 
distributed  in  the  elevated  radial  bands  already  mentioned.  They 
are  however  absent  from  the  apical  parts  of  the  arms. 

Maclreporite. — The  madreporite  is  tolerably  large  and  con- 
spicuous, being  elevated  to  about  the  level  of  the  surrounding 
paxillae  (PL  X,  fig.  155).  It  is  nearly  twice  as  far  removed  from 
the  margin  of  the  disk  as  from  the  centre. 

Terminal  plate . — The  terminal  plate  is  fairly  large  and  nearly 
oval  in  outline  (Pl.  X,  fig.  153). 

Locality. — My  specimens  are  from  a depth  of  270  m.  in 
Uraga  Channel  and  550  m.  off  Misaki. 

Two  specimens  in  S.C. 

This  species  stands  near  to  M.  elegans  Ludwig  and  M.  tenellus 
Fisher. 


JArANESE  ASTEROIDEA. 


359 


Johannaster . 

The  genus  Johannaster n was  set  up  by  Kcehler  with  the 
following  diagnosis  [ : 09,  p.  7]  : 

“ Le  disque  est  grand  et  les  bras,  plutot  minces,  sont  tres  allonges. 
Les  plaques  marginales  dorsales  et  ventrales  sont  tres  nombreuses.  La  face 
dorsale  du  disque  et  des  bras  est  couverte  de  petites  plaques  simplement  munies 
de  granules  fins  et  ne  formant  pas  de  paxilles ; ces  plaques  sont  disposees 
sans  ordre  regulier : entre  elles  se  montrent  des  papules  tres  nombreuses  et 
tres  developpees.  Les  plaques  marginales  dorsales  et  ventrales  ne  sont  cou- 
vertes  que  de  granules  et  c’est  a peine  si  les  plaques  marginales  ventrales 
ofirent,  dans  les  arcs  interradiaux,  quelques  piquants  rudimentaires  sur  leur 
bord  exteme.  Les  aires  interradiales  ventrales  sont  grandes  et  elles  s’etendent 
sur  une  grande  partie  de  la  longueur  des  bras  ; les  plaques  y sont  disposees  en 
rangees  allant  des  adambulacraires  aux  marginales  ventrales  et  susceptible 
de  se  dedoubler ; elles  sont  couvertes  de  granules  et  cliacune  porte  ordinaire- 
ment  un  tres  petit  piquant.  Les  dents  sont  pen  developpees  et  ne  font  pas 
saillie  sur  la  face  ventrale.  Les  tubes  ambulacraires  sont  termines  par  une 
ventouses  dont  le  diametre  est  inferieur  a celui  du  tube,  mais  qui  est 
cependant  bien  marquee.  L’anus  est  tres  petit.  La  plaque  madreporique 
est  assez  petite,  avee  des  sillons  divergents.  II  existe  de  petits  pedicellaires 
alveolaires  sur  les  plaques  marginales  et  sur  les  plaques  lateroventrales.” 

Kcehleb  thinks  that  this  genus  shows  in  most  of  its  charac- 
ters an  affinity  to  the  Plutonasteridce , the  larger  specimens 
presenting  an  external  resemblance  to  Plutcnaster  subinermis 
when  viewed  from  the  abactinal  side.  The  points  of  resem- 
blance with  that  family  are  the  characters  of  the  dorsal 
plates  which  are  covered  with  granules  and  disposed  without 
regularity,  the  ventrolateral  plates  which  form  series,  sometimes 
duplicated,  arranged  between  the  adambulacral  plates  and  the 
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marginals,  the  presence  of  an  anus,  etc. ; the  points  of  difference 
are  the  rudimentary  condition  of  the  marginal  spines,  the  weak 
development  of  the  teeth,  the  presence  of  suckers  on  the  tube- 
feet  and  the  pedicellariae.  The  author  thinks  that  with  these 
restrictions  the  genus  may  be  referred  to  the  Plutonasteridee.  It 
appears  to  me  that  this  genus  occupies  an  intermediate  position 
between  the  Ar  chaster  idee  and  the  Pentagonasteridce , being  related 
to  the  former  by  the  absence  of  the  superambulacral  plates  and 
to  the  latter  by  the  character  of  the  plates  and  the  pedicellariae. 
The  total  absence  of  spines  from  the  marginal  and  ventrolateral 
plates  in  the  species  described  below  increases  its  resemblance  to 
the  Pentagonasteridce . In  fact  this  genus  stands  next  to  Nymph- 
aster , being  related  to  it  through  such  a form  as  N.  symbolicus 
Sladen,  which  has  been  placed  by  some  authors  (Verrill,  Fisher) 
in  a distinct  genus,  Nereidaster . 

Kcehler  gives  a detailed  description  of  one  species  from  the 
collection  of  the  “ Investigator  ” in  the  Indian  seas  [ : 09,  p.  8]. 
The  species  described  below,  though  presenting  some  notable 
differences  from  Kcehler’s,  shows  a close  affinity  to  it  and  there 
is  no  doubt  that  both  are  to  be  placed  in  the  same  genus. 

Johannaster  differs  from  Nymphaster  by  the  presence  of  several 
rows  of  more  or  less  irregularly  arranged  plates  between  the 
superomarginals  of  the  arms0  and  the  papular  areas  extending  into 
the  latter.  It  may  also  be  added  that  it  will  be  necessary  to 
modify  the  generic  diagnosis  by  striking  out  the  phrases  bearing 
on  the  spines  of  the  inferomarginal  and  ventrolateral  plates. 
Fisher  [:11,  p.  162]  has  recently  placed  this  genus  in  the 
Goniasteridce  (s.  Pentagonasteridce). 


1)  As  for  Nereidaster  bovoersi  Fisher  it  appears  to  me  that  it  is  more  nearly  related  to 
Pentagonaster  arcuatus  and  P.  misakiensis  than  to  Nynvphaster  sym'jolicus.  Cf.  Fisher  [ :13,  p.  629]. 
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Johanncister  giganteus,  n.  sp. 

(PI.  X,  figs.  156-163.) 

This  is  a very  large  species  perfectly  distinct  from  the  one 
already  described.  I have  fonr  specimens,  all  dried,  from  the 
same  parts  of  the  sea  and  from  depths  ranging  between  160  m. 
and  1120  m.  One  of  the  specimens  is  in  a half-decomposed 
state,  so  the  measurements  of  the  other  three  specimens  only  will 
be  given. 


Specim. 
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mm. 

R 

mm. 

R : r 

MS 

1 

67 

320 

4.8 

78 
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70 

335 

4.8 

85 

3 

87 
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3.9 
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The  actinal  surface  is  hard  and  almost  plane,  only  the  parts 
adjoining  the  mouth  being  slightly  elevated.  The  abactinal  surface 
is,  in  the  dried  specimens,  thrown  into  light  folds,  especially  in 
the  interradial  regions,  so  that  in  the  fresh  state  these  parts 
were  probably  more  or  less  inflated.  Another  conspicuous  feature 
of  the  abactinal  side  is  the  petaloid  papular  area  extending  half- 
way or  more  into  the  arms. 

Super omarginals . — The  number  of  superomarginal  plates  is 
not  strictly  proportional  to  the  major  radius,  as  shown  in  the 
above  table.  In  the  interbrachial  arcs  as  well  as  sometimes 
along  the  arms,  the  upper  and  lower  marginals  may  be  alternate, 
but  more  usually  they  are  coincident.  Each  superomarginal  is 
rectangular  in  shape,  but  triangular  plates  occur  here  and  there, 
especially  where  the  arm  ha.d  been  broken  off  and  subsequently 
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regenerated.  In  the  interbrachial  arc  the  superomarginals  slant 
down  gradually  from  the  abactinal  surface  towards  the  inferomar- 
ginals,  so  that  here  they  present  only  one  curved  surface  towards 
the  outside ; but  as  they  proceed  farther  out  in  the  arms  an  edge 
gradually  becomes  apparent,  and  near  the  middle  of  the  arms, 
there  is  a distinct  outer,  as  distinguished  from  the  abactinal, 
surface  to  each  superomarginal,  the  angle  between  the  two  surfaces 
becoming  a right  angle  a little  further  out  than  the  middle  of 
the  arms.  Sometimes  however  the  superomarginals  of  the  inter- 
brachial portions  stand  erect,  presenting  only  an  outer  surface. 
The  superomarginals  are  uniformly  and  thickly  covered  over  with 
fine  granules  which  are  slightly  better  spaced  near  the  inner  mar- 
gin of  each  plate.  There  are  numerous  small  pedicellariae  of  some 
height  on  the  superomarginals,  similar  in  size  and  shape  to  those 
of  the  abactinal  plates.  In  the  interbrachial  region  there  may  be 
as  many  as  three  or  four  pedicellariae  on  each  plate,  but  they 
decrease  further  outwards,  becoming  rare  in  the  distal  half  of  the 
arms,  although  their  occurrence  is  subject  to  some  variation.  The 
pedicellariae  appear  to  occur  more  frequently  nearer  the  margins 
of  the  superomarginal  plates  rather  than  near  the  centre.  In 
some  of  the  arms  which  have  evidently  regenerated,  the  supero- 
marginals of  the  two  sides  are  in  direct  contact  with  each  other 
for  a short  distance  near  the  tip  of  the  arms. 

Infer omarginals. — In  the  interbrachial  arcs  the  inferomarginals 
usually  project  outwards  slightly  more  than  the  superomarginals, 
but  become  more  and  more  flush  with  them  in  the  arms,  and  in 
the  distal  one-third  of  the  latter  the  two  marginals  keep  strictly 
the  same  front.  The  inferom&rginal  plates  are  mostly  coincident 


with  the  superomarginals,  but  a:~  also  frequently  alternate. 
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especially  in  the  distal  parts  of  the  arms.  They  are  covered  with 
granulations  similar  to  those  of  the  superomarginals  but  slightly 
coarser.  They  also  bear  pedicellariae  similar  to  those  of  the 
superior  series ; they  appear  to  be  present  more  usually  near  the 
superomarginals  than  on  the  actlnal  surface,  and  their  distribution 
along  the  arms  coincides  in  a general  way  with  that  on  the 
superomarginals.  The  inferomarginals  are  widest  in  the  inter- 
brachial  arcs,  and  become  narrower  along  the  arms. 

Adambulacral  plates . — Along  the  greater  part  of  the  furrow 
the  adambulacral  plates  are,  when  viewed  from  the  actinal  side, 
nearly  square,  with  a curved  side  towards  the  ambulacral  furrow, 
but  in  the  distal  parts  of  the  arms  they  are  more  or  less  wedge- 
shaped.  On  looking  into  the  furrow,  the  plates  are  seen  to  be 
tall  and  have  a keeled  surface.  There  is  a furrow  series  of  stout, 
flattened  spines  strictly  parallel  to  one  another,  10-13  in  number 
(PI.  X,  fig.  159) ; in  my  specimens  the  longest  ones  are  3-4  mm. 
Next  this  furrow  series  is  a naked  space  separating  it  from  the 
spines  of  the  actinal  surface  of  the  plate.  These  spines  are  very 
short  and  even  granuliform  towards  the  ventrolaterals  ; they  do  not 
show  any  definite  arrangement  and  are  20-25  in  number  for  each 
plate  near  the  base  of  the  arms.  In  the  distal  part  of  the  arms, 
however,  they  are  much  more  numerous  and  almost  entirely 
granuliform.  Near  the  mouth  end,  again,  the  actinal  spines  are 
less  numerous,  there  being  only  4-6  forming  a single  row.  On 
the  actinal  surface,  close  to  the  naked  space  there  are  one  or  two 
pedicellariae  of  large  size,  usually  near  the  adcentral  end  of  the 
plate  (PI.  X,  fig.  159,160).  When  there  are  two,  one  of  them  is 
usually  smaller  than  the  other ; they  are  both  stout  and  of  some 
length.  In  the  more  distal  parts  there  is  usually  only  one  pedi- 
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cellaria  to  each  plate  and  it  may  be  situated  anywhere  close  to 
the  naked  space,  the  more  usual  position  being  near  the  centre 
of  the  plate. 

Mouth-plcitcs . — The  relative  size  of  the  mouth-plates  is  different 
in  different  specimens,  being  as  long  as  8 mm.  in  one  with  K= 
335  mm.  and  only  5 mm.  in  another  of  11  = 338  mm.  On  the 
furrow  margin  of  each  plate  there  is  a series  of  very  stout,  flat- 
tened spines,  12-15  in  number.  Those  near  the  mouth  end  are 
usually  slightly  larger  than  the  others,  but  not  very  conspicuous- 
ly so,  so  that  the  spines  are  more  nearly  equal  to  one  another  (PI. 
X,  fig.  158).  On  the  actinal  surface  of  each  plate  there  are  some 
half  a dozen  or  more  spines,  either  forming  a single  row  along 
the  suture  line  of  the  plate  or  more  irregularly  arranged ; one  of 
them  at  the  mouth  end  is  usually  conspicuously  larger  than  the 
others,  which  are  usually  short  and  even  granuliform.  Each 
mouth-plate  is  seen  to  present  towards  the  ambulacral  furrow  a 
keeled  surface  similar  to  those  of  the  adambulacral  plates. 

Ventrolaterals. — The  ventrolaterals  are  very  numerous.  There 
is  a longitudinal  row  of  plates  larger  than  the  others  immediate- 
ly outside  the  adambulacrals  running  out  two -thirds  or  more  into 
the  arms,  and  bearing  more  and  larger  pedicellariae  than  the 
other  plates.  One  can  also  distinguish  a second  series  running 
out  about  half  way  or  slightly  more  into  the  arms  ; a third  series 
may  sometimes  be  made  out  with  difficulty,  but  the  plates  are 
much  more  irregularly  arranged.  The  ventrolateral  plates  are, 
generally  speaking,  larger  towards  the  ambulacral  furrow  and  the 
mouth,  so  that  the  plates  near  the  interbrachial  margin  are  smaller 
than  the  others.  The  ventrolateral  plates  are  uniformly  covered 
with  granules  and  are  closely  set.  Many  of  them  bear  pedicel- 
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lariae,  of  which  those  on  the  plates  next  the  adarabnlacrals  are 
conspicuously  larger  than  the  others  (PI.  X,  fig.  159,161)  ; a plate 
of  this  series  may  bear  as  many  as  four  pedicellariae.  At  the 
mouth  end  there  is  usually  a large  odd  plate  which  may  bear  as 
many  as  six  pedicellariae.  Occasionally  there  is  a small  and  a 
large  plate  instead  of  a single  odd  plate.  A plate  of  the  next 
series  usually  bears  only  one  pedicellaria,  which  is  smaller  than 
those  of  the  first  series ; at  or  near  the  mouth  end,  however, 
there  may  be  two  or  more  pedicellariae  on  each  plate.  Many  of 
the  remaining  ventrolateral  plates  also  bear  pedicellariae,  but  they 
are  usually  less  conspicuous. 

Abactinal  plates. — The  most  conspicuous  feature  on  the 
abactinal  side  is  the  papular  area  of  a petaloid  shape,  radiating 
from  a central  patch  and  extending  into  the  arms  to  nearly  the 
middle  of  their  length.  In  this  area  the  plates  are  better  spaced 
to  leave  room  for  the  papulae,  while  in  the  interradial  areas  the 
plates  are  closely  pressed  against  one  another.  In  some  cases 
there  can  be  distinguished  an  indistinct  carinal  series  of  plates 
in  each  arm  running  out  to  the  tip,  bat  merged  into  the  general 
plating  at  the  centre  of  the  disk.  Where  this  series  is  distinct 
the  constituent  plates  are  frequently  lozenge -shaped  or  more  or  less 
hexagonal.  Generally  speaking  the  abactinal  plates  are  largest  in 
the  papular  area  at  a short  distance  from  the  centre,  and  gradual- 
ly diminish  in  size  in  all  directions  away  from  it.  The  abactinal 
plates  are  uniformly  covered  with  small  granules,  which  do  not 
show  any  differentiation  whatever  into  peripherals  and  centrals. 
Many  of  the  plates  of  the  papular  area  bear  small  pedicellariae, 
there  being  as  many  as  8 or  4 on  a larger  plate  (PI.  X,  fig. 
162,168).  The  plates  of  the  interradial  areas  also  bear  pedicel- 
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lariae,  but  they  are  far  less  numerous,  and  there  is  rarely  more 
than  one  pedicellaria  on  each  plate. 

Madreporite . — The  madreporite  is  quite  large  and  conspicuous, 
on  the  same  level  with  the  abactinal  plates,  polygonal  in  form 
and  is  situated  near  the  centre.  The  grooves  are  radiating. 

Locality. — All  my  specimens  are  from  the  neighbourhood  of 
Misaki,  one  from  a depth  of  160  m.,  another  from  a depth  of 
960  m.,  and  two  others  from  1120  m.  The  colour  of  the  dried 
specimens  is  light  brown  for  the  papular  area,  and  light  yellowish 
brown  for  the  rest. 

Specimens  in  S.C. 


JPsendar chaster  pretiosus  (Doderlein). 

(Pl.  VIII,  figs.  127-135.) 

The  original  description  of  Doderlein  is  as  follows  [ : 02,  p.  326]  : 

“ Astrogonium  pretiosum  nov.  sp. 

“ Die  Arme  sind  kurz,  spitz,  breit  nnd  gleickmassig  verjiingt ; R : r = 2.7. 

“ Die  dorsalen  Paxillen  sind  klein,  am  kleinsten  am  Centrum,  am  grosst- 
en  an  der  Armbasis ; mindestens  3 Lsingsreihen  von  ihnen  grenzen  an  die 
Ocellarplatten  an  der  Armspitze ; etwa  2 Querreiken  von  Paxillen  entsprech- 
en  einer  Marginalplatte. 

“ Die  obaran  nnd  unteran  Marginalplattan  sind  einandar  sahr  aknlich, 
S3hr  breit  und  niedrig,  die  untaren  etwas  vorstehanden  bildan  den  kantigen 
Aussenrand  der  Arme ; sie  sind  fein  gekornelt,  die  oberen  oline  Stachaln,  die 
unteren  mit  einer  Anzahl  flacher,  spitzer  Stachelchen  im  aussaran  Drittel,  die 
nicht  iiber  den  Aussenrand  vorragen. 

“ Yon  den  3-4  Langsreihen  kleiner  Yentrolateralplattan  ist  die  aussarste 
etwa  bis  zui'  Halfta  des  Armradius  sichtbar. 

“ Die  Adambulacralplattan  tragen  eina  innersta  Langsreiha  von  4-5 
feinan  Stachelchen,  nach  aussan  parallel  dazu  eine  Raih8  von  3-4  etwas 
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kiirzeren  Staclielclien,  denen  sich  ein  ausserer  kleiner  Hanfe  von  noch  kiirz- 
eren  Staclielclien  anschliesst,  die  den  Uebergang  bilden  zu  der  Granulierung 
der  anstossenden  Ventrolateral-  bezw.  Marginalplatten. 

“ Beim  kleinsten  und  grossten  der  vorliegenden  Exemplars  betragt 
R=38  u.  60  mm,  r=14  u.  22  mm,  die  Zahl  der  Marginalplatten  24  n.  28, 
die  grosste  Breite  einer  Dorsomarginalplatte  5.5  u.  6.5  mm,  einer  Ventro- 
marginalplatte  6.5  u.  8 mm. 

“ Die  Art  ist  einfarbig,  in  Alcohol  hellgrau. 

“ Icli  fand  diese  Art  in  der  Tokiobai  bei  Kadsiyama  anf  Sandboden  in 
ca.  20-30  m Tiefe  und  in  der  Sagamibai. 

“ Diese  neue  Art  erinnert  am  meisten  an  Astrogonium  aphrodite  Perrier, 
hat  aber  breitere  Marginalplatten. 

<c  Von  den  ihr  einigermassen  ahnelnden  Arten  der  Gattung  Astropeden 
unterscheidet  sich  Astrogonium  schon  durch  das  Fehlen  vorstehender  unterer 
Bandstacheln.” 

The  radial  ratios  of  my  specimens  are  as  follows  : 
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The  testa  is  very  hard,  especially  on  the  oral  side,  where  the 
ventrolateral  plates  are  thoroughly  ankylosed  with  one  another. 
The  disk  is  large  and  the  interbrachial  angles  are  only  a little 
greater  than  a right  angle. 

Superomcirgincils. — The  superomarginals  are  comparatively 
large  and  low,  and  are  covered  with  small  polygonal  granules, 
which  are  only  very  slightly  larger  in  the  outer  part  of  the  plates. 
The  number  of  the  superomarginal  plates  is  given  in  the  fore- 
going table. 

Infer omcirginals. — The  inferomarginals  are  low  like  the  supero- 
marginals but  broader  and  slightly  more  projecting  and  form 
the  lateral  margin  of  the  body.  They  are  contingent  with  the 
superomarginals  through  the  greater  part  of  the  arms,  but  near 
the  tip  the  two  series  become  slightly  alternate.  The  inferomar- 
ginals are  covered  with  small  granules  similar  to  those  of  the 
superomarginals  for  about  two -thirds  of  their  breadth,  but  are 
replaced  in  the  outer  one-third  by  flattened  spines,  which  are 
longer  in  the  interbrachial  angles  and  become  shorter  and  more 
squamiform  as  they  go  farther  towards  the  tip  of  the  arms. 
Even  in  the  interbrachial  angles  these  spines  are  not  very  long 
and  are  not  so  very  conspicuous  as  in  many  species  of  Astropec - 
ten  (Pl.  VIII,  fig.  133). 

Adambulacral  plates. — The  adambulacral  plates  are  rather 
narrow,  and  there  are  about  nine  of  them  for  every  seven  of  the 
inferomarginal  plates.  The  first  adambulacral  plate  is  about  twice 
as  broad  as  long,  but  from  the  sixth  or  seventh  on  they  are 
about  as  broad  as  long ; and  the  inner  edge  of  each  plate,  except 
the  first  few,  is  wedge-shaped  (PI.  VIII,  fig.  130).  Along  this 
edge  there  is  a curved  row  of  ambulacral  spines  of  some  length, 
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varying  from  five  to  seven  on  each  plate ; and  on  the  actinal  sur- 
face of  the  plate  there  are,  in  the  basal  part  of  the  arms,  three 
longitudinal  rows  of  shorter  spines,  each  row  consisting  of  from 
three  to  five.  The  still  more  external  group  of  shorter  spines, 
referred  to  by  Doderlein  as  forming  a transition  to  the  granules 
of  the  inferomarginals  or  ventrolaterals  where  present,  belongs 
undoubtedly  to  the  ventrolateral  plates.  On  the  first  adambula- 
cral  plate,  the  ambulacral  row  of  spines  is  straight ; and  in  the- 
more  distal  part  of  the  arms  the  shorter  spines  on  the  actinal 
surface  of  the  adambulacral  plates  are  frequently  more  irregular 
than  in  the  more  proximal  part,  so  that  they  may  form  more 
than  three  rows. 

Mouth-plates. — The  mouth-plate  is  comparatively  narrow  and 
elongated,  and  there  are  distinctly  three  sides  to  it,  viz.  the 
longest,  almost  straight  side,  by  which  it  is  apposed  to  its  fellow, 
the  second  side  facing  the  ambulacral  furrow,  and  the  third  side 
turned  towards  the  first  adambulacral  plate,  the  second  and  third 
sides  forming  a distinct  angle  between  them  (PI.  VIII,  fig.  132). 
The  side  facing  the  first  adambulacral  plate  is  longer  than  the 
second.  The  longest  side  by  which  the  mouth-plates  are  apposed  to 
each  other  are  frequently  united  with  that  of  the  fellow  plate  by  a 
few  transverse  trabeculae.  There  are  about  seven  rather  long  spines 
on  the  furrow  margin  of  each  mouth-plate,  the  one  next  the 
mouth  being  not  longer  than  the  others  (Pl.  VIII,  fig.  131).  On 
the  side  facing  the  first  adambulacral  plate  there  are  one,  two, 
or  sometimes  three  rather  long  spines  forming  the  continuation  of 
the  last  mentioned  row,  and  the  triangular  area  enclosed  by  the 
third  sides  of  the  two  mouth-plates  is  covered  with  some  twenty- 
five  to  thirty  short  blunt  spines,  similar  to  those  of  the  ventro- 
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lateral  plates.  Besides,  there  are  some  ten  or  a dozen  spines 
between  the  rows  of  the  ambulacral  sides,  of  which  the  more 
distal  are  short  and  blunt,  while  the  more  proximal  ones  (i.e. 
those  nearer  the  mouth)  are  longer  and  just  like  those  of  the 
ambulacral  border. 

Ventrolaterals. — The  ventrolateral  plates  are  mostly  lozenge- 
shaped and  are  fast  ankylosed  with  one  another  ; in  a specimen 
of  R=40  mm.,  there  are  as  many  as  seventy  ventrolaterals  in 
one  interradius,  including  those  in  the  arms.  A single  row  of 
these  plates  can  be  followed  out  as  far  as  two-thirds  of  the 
length  of  each  arm.  The  ventrolaterals  are  covered  with  short, 
truncated  spines,  of  which  as  many  as  fifteen  may  be  borne  by  a 
single  larger  plate. 

Paxillce. — The  paxillae  are  closely  set  and  are  smallest  around 
the  centre  of  the  disk ; this  central  area  is  not,  however,  so  con- 
spicuous as  in  Astropecten.  The  coronal  spinelets  belonging  to  each 
paxilla  are  marked  off  into  polygonal  groups  by  mutual  pressure. 
The  centrals  and  peripherals  are  very  distinct  from  each  other, 
the  latter  being  considerably  smaller.  On  one  of  the  largest  paxillae, 
which  are  usually  found  about  the  middle  of  the  base  of  the  arms, 
there  may  be  as  many  as  fifteen  centrals  and  some  twenty-three 
or  more  peripherals  (PI.  VIII,  fig.  134).  Both  the  centrals  and  peri- 
pherals are  very  short,  although  the  latter  are  a little  longer  and 
more  slender.  In  denuded  specimens  the  paxiilar  tabula  are  seen 
to  form  regular  longitudinal  rows  in  the  proximal  half  of  the 
arms,  but  are  somewhat  more  irregularly  arranged  in  the 
distal  half  (PI.  VIII,  fig.  129).  The  surface  of  the  tabula  are 
mostly  circular  or  slightly  elliptical,  and  their  bases  are  fast 
ankylosed.  The  papular  pores  are  uniformly  distributed  on  the 
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aboral  surface  between  the  paxillae,  but  are  absent  in  the  centre 
of  the  disk  and  in  the  distal  half  of  the  arms,  where  the  paxillae 
are  more  irregularly  arranged. 

Madreporite. — The  madreporite  is  very  flat  and  is  very  slight- 
ly raised  above  the  bases  of  the  paxilhs.  It  lies  about  midway 
between  the  centre  and  the  margin  of  the  disk,  is  irregular  in 
outline  and  notably  lobed  at  the  margin.  It  bears  a few  paxilloB 
on  its  surface,  and  is  completely  hidden  from  view  in  undenuded 
specimens  (PI.  VIII,  fig.  135). 

Terminal  plate . — The  terminal  plate  is  comparatively  large 
and  somewhat  elliptical  in  outline  when  viewed  from  the 
aboral  side.  It  is  deeply  furrowed  on  the  actinal  side. 

Locality . — My  specimens  are  from  the  following  localities,  all 
near  one  another : Tokyo  Bay,  Sagami  Sea,  Uraga  Channel, 

Misaki.  The  bathymetrical  range  of  this  species  appears  to  be 
somewhat  wide,  being  from  20  m.  to  480  in. 

Specimens  in  S.C.,  F.B.,  I.H.S.,  0. 


JPseudar  chaster  parelii  (Duben  & Koren). 

According  to  Ludwig  [ : 00,  p.  449]  this  starfish  was  described  for  the 
first  time  by  Parelius  [1768,  p.  350]  under  the  name  of  Asterias  arancmta 
varV  It  was  then  redescribed  by  Duben  and  Koren  [ ’46,  p.  247]  under 
the  name  of  Astropeden  parelii,  a name  adopted  by  Sars  [ ’50  p.  161],  who 
later  changed  it  to  Ar chaster  parelii  [ ’61,  p.  35].  These  citations  are  made 
on  the  authority  of  Ludwig. 

In  discussing  the  correlation  of  the  form  of  the  ambulacral  feet  and  the 
presence  or  absence  of  an  anus,  Muller  refers  to  the  present  species  as 
follows  [’54,  p.  48]:  “ Astropeden  Parelii]  v.  D.  et  K.  hat  kiirzlich  ein  Bei- 


1)  Dujaedin  and  Hupe  write  “ Asterias  aurantiaca  var.” 
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spiel  yon  der  Scharfe  dieses  Unterscliiedes  gegeben.  Hr.  Sars  liatte  mir 
mitgeteilt,  dass  die  von  mir  angegebene  Regel  hinsichtlich  der  Fiissclien  bei 
diesem  Astropeden  eine  Ansnalime  erleide ; icli  vermutete  deshalb,  dass  dieser 
Seestern  kein  Astropeden  sondem  ein  ArcJiaster  sein  werde,  wovon  die  europa- 
isclien  Meere  bisher  kein  Beispiel  besassen.  Hr.  Sars  liat  mir  seitdem  ein 
Exemplar  in  Weingeist  mitgeteilt,  woran  ich  sogleich  den  After  fand,  als  ich 
die  Paxillen  in  der  Mitte  des  Riickens  von  ilirer  Kronung  bis  zum  Sichtbar- 
werden  der  Haut  des  Riickens  befreite.  Jener  Seestern  wird  daher  nunmelir 
ArcJiaster  Parelii  zu  nennen  sein.” 

Dujardin  and  Hupe  give  the  following  description  of  this  species  under 
the  name  of  Astropeden  parelii  Duben  et  Koren,  mentioning  also  Parelius 
in  the  list  of  literature  [ ’62,  p.  420]  : 

“ Espece  a cinq  bras  acumines,  separes  par  des  intervalles  aiTondis, 
peu  profonds,  les  bras  n’ayant  qu’une  fois  et  demie  le  plus  petit  rayon  du 
disque.  Plaques  marginales  au  nombre  de  trente  sur  chaque  bras,  sans 
piquants,  mais  avec  de  simples  granulations : aire  paxillaire  tres-large.  La 
face  inferieure  ou  ventrale  est  couverte  d’un  grand  nombre  de  granules,  et 
les  plaques  marginales,  de  ce  cote,  font  une  saillie  comprimee,  sublamelleuse. 

“ Coloration  d’un  rouge  de  sang.  Dimension : 108  mm. 

“ Habite  les  mers  du  Nord,  le  Greenland. 

“ Cette  espece  a l’aspect  general  de  YAstrop.  Andromeda,  mais,  outre 
que  ses  bras  sont  moins  allonges,  elle  en  differe,  surtout  par  l’absence  com- 
plete de  piquants  sur  le  bord  de  ses  plaques  marginales.” 

Norman  describes  this  species  under  the  name  of  ArcJiaster  parelii  as 
follows  [ ’65,  p.  119]  : 

“ Greater  to  lesser  radius  is  as  3 to  1.  Aboral  surface  entirely  covered 
with  closely  aggregated  paxillse.  Each  of  these  paxillse  consists  of  a pillar, 
widening  above  and  supporting  about  twenty-five  (15-30)  mamillary  spines 
of  different  sizes.  Madreporiform  tubercle  nearer  to  the  centre  than  to  the 
margin  of  the  disk,  minute,  not  so  large  as  one  of  the  paxillge.  Lateral 
ray- plates  thirty,  oblong,  entirely  covered  with  mamillary  spines  of  the  same 
kind  but  larger  than  those  of  the  paxillse,  nearly  a hundred  on  each  plate. 
Oral  surface  entirely  covered  with  closely  packed  short  papillose  spines. 
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The  inferior  lateral  plates  are  most  beautiful  cushions  of  closely  aggregated, 
appressed  papillary  spines,  each  plate  having  a central  row  of  3-5  rather 
larger  and  more  conspicuous  spines,  which  however,  like  all  the  rest,  are 
closely  appressed  to  the  surface.  Indeed  there  are  no  spines  projecting  con- 
spicuously beyond  the  rest  from  any  part  of  the  body.  The  spines  of  the 
adambulacral  plates  are  so  numerous  that,  spreading  from  them  in  all  direc- 
tions, they  nearly  choke  up  the  ambulacral  channels.  Greater  diameter  not 
quite  4 inches. 

“ A single  specimen  of  Ar chaster  Parelii  was  dredged  by  Messrs. 
Jeffreys  and  Waller,  during  the  past  summer,  on  the  Outer  Haaf,  off 
Shetland,  in  100  fathoms.  It  is  a very  interesting  addition  to  our  list  of 
British  Echinodermata.  I have  removed  this  species  from  the  genus  Astro- 
peden,  in  which  it  had  been  placed  by  Duben  and  Koren,  and  placed  it  in 
Archaster  on  the  authority  of  Professor  Sars.  I am  unable  myself  to  vouch 
for  the  correctness  of  this  transfer,  as  I have  been  unwilling  to  injure  the 
only  British  specimen  in  order  to  ascertain  the  presence  of  those  organs 
(the  anal  aperture  and  pedicellarise)  which  separate  the  genus  Archaster  from 
Astropeden .” 

Lutken  [ ’71,  p.  236]  refers  to  it  under  the  name  of  Archaster  parelii 
in  connection  with  Astrop.  javanicus.  Wyv.  Thomson  [’72,  p.  301]  mentions 
it  from  the  north  Atlantic,  300-800  fathoms,  with  the  minimum  temperature 

of  0° h 2°C.  It  is  also  mentioned  by  Verrill  [ ’74,  p.  500]n  under  the  name 

of  Archaster  parelii,  the  form  in  question  being  the  one  later  described  by 
Sladen  as  a separate  species  under  the  name  of  Pseudar chaster  intermedins . 
Mobius  and  Butschli  [ ’75,  p.  148]  mention  it  from  Bukenfjord  and  Bom- 
melfjord,  106  fathoms,  on  mud  or  mud  with  gravel.  They  found  it  rare 
and  the  distribution  is  given  as  “ Kiiste  Norwegens  und  Gross-Britaniens.” 

Perrier  mentions  it  in  his  4 ‘Revision”  and  adds  [’76,  p.  268]:  “ Un 

seul  exemplaire  dans  l’alcool,  mais  brise.  Donne  par  le  musee  de  Bergen 
(Norwege)  a l’expedition  du  prince  Napoleon  en  1856.” 

Danielssen  and  Koren  describe  a variety  of  this  species  as  follows 
[ ’77,  p.  17  (separate)]  : 


1 This  paper  is  not  accessible  to  me. 
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“ Ar chaster  Parelii , Dub.  & Koren. 

“ Denne  S0stjerne  afviger  i flere 
Henseender  temmelig  meget  fra  den 
typiske  Form,  nden  at  vi  dog  have 
troet  at  burde  ophoie  den  til  en 
selvstaendig  Art.  Forholdet  imellem 
den  lille  og  store  Radius  er  paa  Ex- 
emplarer  af  108-124  mm’s  Storrelse 
som  1 : 3J-3J.  Randpladerne,  der 
paa  Exemplarer  af  nysnaevnte  Stor- 
relse ere  38-40  i Antal,  ere  ved 
Armens  Grand  4.1  mm  brede,  2 mm 
h0ie  og  Paxillarfeltet  9 mm  bredt ; 
paa  Midten  af  Armen  ere  de  2 mm 
brede,  1.5  mm  h0ie,  og  Paxidarfeltet 
2.8  mm  bredt.  Adambnlacralpladerne 
ere  naermest  Ambulcralfuren  forsyn- 
ede  med  4,  5 indtil  6 flade,  tem- 
melig lange  og  vidt  fra  hinanden 
staaende  Papiller ; almindeligt  er  der 
dog  5.  Mnndpladerne  (Maxillerne) 
have  paa  liver  Side  8-9  staerke  Papill- 
er. Earven  cigarbrnn  paa  Rygfladen, 
graalighvid  paa  Bugfladen.  Sam- 
menholdes  nn  den  typiske  Archaster 
Parelii  med  vor  Yarietet,  saa  viser 
det  sig,  at  denne  har  en  meget 
brederer  Skive  og  laengere  Arme,  at 
Pandpladerne  flere  i Antal,  smalere 
og  lavere,  og  at  Paxillarfeltet  er 
bredere.  Adambulacralpladerne  have 
flere  og  laengere  Papider,  hvilket 
ogsaa  er  Tilfaeldet  med  MundpJad- 
erne,  og  endeHg  er  Earven  ganske 
forskjellig. 


Varietas  longobrachialis,  nob. 

^This  starfish  differs  in  several 
respects  from  the  typical  form,  but 
we  have  not  thought  it  right  to  raise 
it  to  an  independent  species.  The 
proportion  between  the  small  and 
great  radius  is  in  examples  of 
108-124  mm’s  size  as  1 : 3^-3  J.  The 
marginal  plates,  which  in  examples 
of  the  size  just  stated  are  38-40  in 
number,  are  at  the  arm  base  4.1  mm 
broad,  2 mm  high  and  the  paxillar 
area  9 mm  broad ; in  the  middle  of 
the  arm  they  are  2 mm  broad,  1.5 
mm  high,  and  the  paxillar  area  2.8 
mm  broad.  The  adambulacral  plates 
are  next  the  ambulacral  furrow  arm- 
ed with  4,  5 to  6 flat,  rather  long 
papillae,  placed  at  some  distance 
from  one  another ; usually  however 
there  are  5.  The  mouth  plates 
(maxillae)  have  on  each  side  8-9 
strong  papillae.  The  colour  is  choc- 
olate brown  on  the  dorsal  side, 
greyish  white  on  the  ventral  side. 
Comparing  now  the  typical  Archaster 
Parelii  with  our  variety,  it  is  ap- 
parent that  tills  has  a much  broader 
disk  and  longer  arms,  that  the  mar- 
ginal plates  are  more  numerous, 
narrower  and  thinner,  and  that  the 
paxillar  area  is  broader.  The  ad- 
ambulacral plates  have  more  and 
longer  papillae,  and  tills  is  also  the 
case  with  the  mouth-plates,  and 
finally  the  colour  is  quite  different. 


1)  In  preparing  this  translation  I have  consulted  Daniedssen  and  Koken’s  English  text 
published  in  their  full  report  mentioned  further  on,  but  have  kept  closer  to  the  Norwegian 
text. 
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“ M.  Saks  omtaler  i sin  Over- 
sigt  over  Norges  Ecliinodermer  en 
Varietet  af  Ar chaster  Parelii,  som 
nsermer  sig  vor  temmelig  meget,  men 
som  dog  ikke  i saa  betydelig  Grad, 
som  vor,  afviger  fra  den  typiske 
Form.  Saps’ s Yarietet  liar  ikke  saa 
bred  Skive  og  heller  ikke  saa  lange 
Arme,  som  vor,  hvilket  Forlioldet  af 
den  lille  og  store  Radius  bedst 
udviser  (Sars’s  Exemplar  var  1 
Tomme  storre  end  vorst  stprste). 
Iiandpladerne  ere  fserre  i Antal,  og 
deres  Breddeforliold  til  Paxillarfeltet 
er  nsesten  omvendt  det  paa  vor  va- 
rietet. Farven  er  som  paa  den 
typiske  Art. 

“ Unegtelig  liar  man  lier  for  sig 
en  Form,  der  synes  at  ville  arbeide 
sig  op  igjennem  Tidernes  Lob  til  en 
selvstsendig  Art,  og  for  saa  vidt  liar 
den  sin  Interesse.  Sars  fandt  1 Ex- 
emplar i Yestfinmarken  (Oxfjord) 
X>aa  100-150,  senere  fandt  han  den 
igjen  ved  Christiansund  paa  Lerbund, 
paa  40-70  Favne. 

“ Yor  Yarietet  fandtes  paa  den 
norske  Nordhavsexpedition  paa  fol- 
gende  Stationer : 

lOde  Stat.  61°  40' N.B.  3°  20' 
L.  0.  f.  Gr.  214  Favne.  Temp. + 5.8 
C.  Lerbund  blandet  med  Sand. 
6-8  Exemplarer  sammen  med  Astro - 
peden  Andromeda  og  Archaster  tenui - 
spinus. 

79de  Stat.  64°  50  N.  B.  6°  40' 
L.  0.  f.  Gr.  151  Favne.  Temp. + 6.9 
C.  Lerholdig  Sand  med  st0rre 


M.  Sars  mentions  in  his  Over- 
sigt  over  Norges  Ecliinodermer  a 
variety  of  Archaster  Parelii , which 
approaches  pretty  much  to  our  varie- 
ty but  does  not,  however,  differ  from 
the  typical  form  in  such  a marked 
degree  as  ours  does.  Sars’  variety 
has  not  such  a broad  disk  or  such 
long  arms  as  ours,  [a  fact]  which 
the  proportion  of  the  small  and 
great  radius  shows  best  (Sars’  ex- 
ample was  1 inch  larger  than  our 
largest).  The  marginal  plates  are 
fewer  in  number,  and  the  proportion 
of  their  width  to  that  of  the  paxillar 
area  is  almost  the  reverse  of  what 
it  is  in  our  variety.  The  colour  is 
as  in  the  typical  species. 

We  have  undoubtedly  before  us 
a form  which  it  appears  would  evolve 
in  course  of  time  into  an  indepen- 
dent species,  and  it  is  in  this  that  its 
interest  lies.  Sars  found  1 exam- 
ple in  West  Finmark  (Oxfjord)  at 
100-150,  later  he  found  it  again  at 
Christiansund  on  clay  bottom  at  40- 
70  fathoms. 

Our  variety  was  found  in  the 
Norwegian  North  Sea  Expedition  in 
the  following  stations : 

10th  Stat.  61°  40'  N.  3°  20'  L. 
E.  fr.  Gr.  214  fathoms.  Temp.  +5.8 
C.  Clay  bottom  mixed  with  sand. 
6-8  examples  together  with  Astro - 
peden  Andromeda  and  Archaster 
ienuispinus . 

79th  Stat.  64°  50'  N.  L.  6°  40' 
L.  E.  fr.  Gr.  151  fathoms.  Temp. + 6.9 
C.  Clayey  sand  with  larger 
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og  mindre  Stene.  Kun  et  Par  Ex- 
emplarer. 

92de  Stat.  64°  N.  B.  6°  40'  L. 
0.  f.  Gr.  173  Pavne.  Temp.  4 7.1  C. 
Blpd,  lerholdig  Sand.  Kun  et  Ex- 
emplar.” 


and  smaller  stones.  Only  a couple 
of  examples. 

92nd  Stat.  64°  N.  L.  6°  40'  L. 
E.  fr.  Gr.  178  fathoms.  Temp.  +7.1 
C.  Soft,  clayey  sand.  Only  one 
example. 


This  species  is  mentioned  by  Storm  [ ’78,  p.  252  ; ’79,  p.  19]  under  the 
name  of  Archaster  parelii  and  by  Hoffmann  [ ’82,  p.  8]  under  that  of  Astro- 
pecten  parelii . These  citations  are  made  on  the  authority  of  Ludwig. 
Verrill  [ ’82,  p.  218]  mentions  Arcliaster  parelii  as  occurring  off  the  New 
England  coast  at  depths  of  225-487  fathoms  but  scarce ; the  form  referred 
to  being  the  one  later  described  by  Sladen  under  the  name  of  Pseudarch- 
aster  intermedins . 

Danielssen  and  Koren  in  their  full  report  on  the  Norwegian  North 
Sea  Expedition  reproduce  the  description  of  their  variety  longobrachialis 
quoted  above  with  a few  verbal  alterations.  The  list  of  the  stations  where 
examples  were  obtained  are  however  extended  as  follows  [ ’84,  p.  89]  : Stat. 

261,  two  specimens ; Stat.  262,  one  specimen ; Stat.  290,  one  specimen.  As 
to  the  typical  form,  they  give  a list  of  previous  literature  and  short  notes 
as  follows  [ ’84,  p.  87]  : 

“ Archaster  Parelii,  (Duben  & Koren)  Joh.  Muller. 

“ This  rare  starfish  was  found  at  Station  No.  79.  A couple  of  speci- 
mens. 

“ Distribution.  Along  the  Norwegian  coast,  but,  everywhere,  sparingly. 
The  Murman  coast.  The  North  American  coast.  The  British  coast.” 

Verrill  [ ’85,  p.  543  + 1 fig.]  refers  to  Pseudar chaster  intermedins  Sladen, 
a synonym  of  the  present  species,  under  the  name  of  Archaster  parelii  as 
occurring  on  the  northern  coast  of  the  United  States : “ B.  [athymetrical] 

range,  225  to  1,608  fathoms  (547  to  1,608  fathoms,  1883).  Not  rare,  but 
always  in  small  numbers.” 

According  to  Ludwig  this  species  is  mentioned  by  Jarzinsky  [ ’85,  p. 
170],  Sladen  refers  it  to  his  subgenus  Tethy aster  (under  Plutonaster ) and 
makes  some  remarks  on  it  under  the  name  of  Tethyaster  parelii  [ ’89,  p.  102] : 
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“ Localities. — ‘ Porcupine  ’ Expedition  : 

“ Station  31.  Between  the  north  of  Ireland  and  Rockall.  Lat.  56°  15' 
N.,  long.  11°  25'  W.  Depth  1360  fathoms.  Bottom  temperature  2°.9  C. ; 
surface  temperature  13°.8  C. 

“ In  Sir  Wyyille  Thomson’s  popularly  written  Depths  of  the  Sea,  the 
occurrence  of  this  species  is  specially  mentioned  on  at  least  two  occasions 
(?oc.  cit.,  pp.  122,181),  but  the  exact  localities  are  not  given,  and  I have  not 
seen  any  other  specimens  in  the  collections  placed  in  my  hands  excepting 
the  one  under  notice. 

“ Other  localities. — Finmark,  Lofoten,  coast  of  Norway,  off  Shetland.” 

According  to  Fisher  the  Pseudar chaster  intermedins  of  Sladen  is  another 
synonym  of  this  variable  species.  Its  original  description  is  as  follows 
[Sladen,  ’89,  p.  115]  : 

“ Pseudar  chaster  intermedins , n.  sp.  (PI.  XIX.  figs.  3 and  4 ; PI.  XLH. 
figs.  5 and  9). 

“Kays  five.  K = 35mm. ; r=llmm.  R>3  r. 

“ Kays  moderately  long,  tapering  continuously  from  the  base  to  a finely 
pointed  extremity ; breadth  midway  between  the  centre  of  the  disk  and  the 
extremity,  6.5  mm.  Interbrachial  arcs  well-rounded. 

“ The  paxillce  of  the  abactinal  area  are  rather  small,  subcircular,  and 
closely  placed,  surmounted  by  ten  to  fifteen  short,  truncate,  polygonal  spine- 
lets,  two  or  three  central  ones  usually  larger  than  the  rest,  but  these  are 
irregular  in  disposition,  and  smaller  ones  may  appear  at  the  periphery  and 
increase  the  difficulty  of  enumerating  the  spinelets.  The  paxillee  are  dis- 
posed in  regular  longitudinal  lines  along  the  ray,  a median  radial  series 
being  clearly  distinguishable  and  slightly  larger  than  the  others.  The  primary 
embryonic  plates  are  discernible,  though  not  much  larger  than  the  neigh- 
bouring plates  external  to  them.  The  paxillse  diminish  slightly  in  size  as 
they  approach  the  margin  and  proceed  along  the  ray.  A considerable  num- 
ber of  smaller  paxillae  occupy  the  area  within  the  circle  of  the  primary 
basal  plates,  and  the  dorso-central  plate  is  small  and  inconspicuous.  The 
madreporiform  body  is  small  and  sunken,  and  lies  external  to  its  adjacent 
primary  basal  plate. 
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“ The  marginal  plates  form  a well-rounded  lateral  wall,  the  curvature  of 
the  inferior  series  being  slightly  fuller  or  more  tumid  than  that  of  the 
superior  series.  The-  superomarginal  plates  are  thirty-two  in  number  from 
the  median  interradial  line  to  the  extremity.  The  height  of  the  plates  in 
proportion  to  their  length  is  greatest  in  the  interbrachial  arc ; and  the 
breadth  of  the  marginal  border  as  seen  from  above  is  also  rather  broader  in 
the  interbrachial  arc.  Midway  along  the  ray  it  is  nearly  equal  to  the 
breadth  of  the  intermediate  paxillar  area.  The  superomarginal  plates  bear  no 
spines,  but  are  covered  with  a low,  truncate,  closely  packed  polygonal  granu- 
lation. The  granules  are  largest  near  the  summit  of  the  arc  of  curvature ; 
and  the  plates  are  slightly  tumid  along  their  median  line,  transverse  to  the 
axis  of  the  ray.  The  odd  terminal  plate  is  of  a rounded  shield-shape,  and 
subtubercular  in  appearance. 

“ The  inferomarginal  plates  correspond  to  the  superior  series ; their 
covering,  however,  is  distinctly  squamiform,  except  at  the  extreme  margins, 
where  the  granules  at  the  outer  end  of  the  plate  partake  of  the  character  of 
those  of  the  adjacent  superomarginal  plates,  whilst  those  at  the  inner  end 
form  a transition  to  the  granules  of  the  actinal  intermediate  plates.  Some 
of  the  squamules  on  each  plate  are  more  elongate  and  spiniform  than  the 
rest,  but  the  definite  line  of  small  pointed  adpressed  spines  noticed  in 
Pseudar chaster  tessellatus  and  Pseudar chaster  discus  is  wanting  in  the  present 
species. 

“ The  armature  of  the  adambulacral  plates  consists  of  a furrow  series 
of  five  spines,  their  base  line  forming  an  acute  angle  into  the  furrow.  They 
are  moderately  long  and  thickened  towards  the  extremity,  which,  in  the 
case  of  the  middle  spine,  is  more  or  less  flattened  in  the  direction  transverse 
to  the  axis  of  the  ray,  but  in  the  other  spines  in  the  direction  of  the 
margin  of  the  plate  to  which  they  are  attached.  External  to  the  furrow 
series  is  a line  of  three  short  papilliform  spinelets  parallel  to  the  furrow, 
rather  wide  apart,  and  of  which  the  two  outside  spines  often  appear  as  if 
they  belonged  to  the  furrow  series.  Behind  these  is  a second  and  similar 
longitudinal  series  of  three  spines,  the  middle  one  being  often  longer  than 
the  others ; and  these  are  followed  by  tln'ee  or  four  smaller  papillae,  com- 
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pleting  the  armature  of  the  plate.  The  furrow  series  have  a decidedly  palmo- 
radiate  appearance,  and  the  spines  of  the  external  series  have  a tendency 
to  incline  at  a slight  angle  towards  the  next  adjacent  adambulacral  plate. 

“ The  actinal  interradial  areas  are  comparatively  small  and  are  ornamented 
with  short  papilliform  granules,  which  appear  to  be  arranged  rather  widely 
apart  round  the  the  margins  of  the  plates;  sometimes  one  or  more  papillse 
are  present  in  the  middle  of  this  circlet,  and  occasionally  one  is  slightly  larger 
than  the  rest.  Consequent  on  this  arrangement  the  individual  plates  are  more 
or  less  defined,  but  are  not  distinct ; the  spinulation  is  by  no  means  crowded. 

“ The  pair  of  mouth-plates  form  a subelliptical  or  widely  fusiform  out- 
line. Each  plate  bears  a straight  line  of  about  ten  short  papilliform  spine- 
lets  running  parallel  to  the  median  suture,  and  a similar  number  on  the 
opposite  margin  of  the  plate  which  consequently  form  a curved  series ; one 
or  two  additional  spinelets  may  be  present  on  the  intermediate  area  of  the 
plate.  The  marginal  spines  are  about  equal  in  length  to  the  adambulacral 
spines,  but  are  rather  more  robust. 

“ Colour  in  alcohol,  a yellowish  ashy  grey. 

“ Locality. — Station  49.  Off  the  coast  of  the  United  States,  south  of 
Halifax,  Nova  Scotia.  May  20,  1873.  Lat.  43°  3'  0"  N.,  long.  63°  39'  0"  W. 
Depth  85  fathoms.  Gravel  and  stones.  Bottom  temperatime  35°.0  Falir. ; 
surface  temperature  40°. 5 Fahr. 

“ Remarks. — This  species  is  allied  in  many  respects  to  Pseudar chaster 
tessellatus.  The  rays,  however,  are  more  tapering,  the  abactinal  area  is  less 
inflated,  the  paxillse  though  smaller  are  composed  of  more  numerous  spine- 
lets,  the  marginal  border  formed  by  the  superomarginal  plates  is  broader, 
the  covering  of  the  inferomarginal  plates  is  more  squamiform,  and  the  de- 
finite single  line  of  pointed  spinelets  which  occurs  in  Pseudar  chaster  tessella- 
tus is  not  present.  There  is  no  large  prominent  spine  on  the  outer  part  of 
the  adambulacral  armature  as  in  the  South- African  species.” 

This  species  is  mentioned  under  the  name  of  Archaster  parelii  by  Grieg- 
[ ’89,  p.  3],  Brunchorst  [ ’91,  p.  30]  and  Herdman  [ ’92,  p.  89]. 

Bell  gives  the  following  description  of  this  starfish  under  the  name  of 
Plutonaster  parelii  [ ’92,  p.  63]  : 
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“R  = 2 r (nearly). 

“ Arms  short  and  broad,  disk  large ; marginals  very  large,  extending 
considerably  on  to  both  ventral  and  dorsal  surfaces.  Ambulacra  rather 
narrow,  bordered  by  a very  large  number  of  spines ; these  are  in  five  trans- 
verse rows,  and  the  inner  have  again  five  in  each  long  row ; in  the  outer 
the  spines  are  much  larger  and  less  numerous.  The  intermediate  plates, 
which  extend  but  a short  way  beyond  the  disk,  are  covered  with  large  flat 
granules  and  a few  larger  flattened  spines,  of  much  the  same  size  as  the 
adambulacral  spines.  The  inferomarginals  and  superomarginals  at  the 
rounded  angles  of  the  disk  very  long,  wider  within  than  without ; further 
out  the  plates  are  wider,  and  the  outer  and  inner  edges  are  of  the  same 
breadth.  About  twenty-five  to  thirty  plates  on  either  side  of  each  arm ; 
these  plates  are  sometimes  broken  into  two ; they  are  in  each  row  covered 
by  a close  pavement  of  polygonal  plates,  some  of  which,  in  the  lower  series, 
become  prolonged  into  distinct  spines.  The  dorsal  surface  is  occupied  by  a 
regular  pavement  of  quadrate  or  polygonal  plates,  each  of  which  may  be 
resolved  into  a number  of  fine  spines  flattened  at  their  free  ends.  Among 
them  the  madreporite,  which  is  situated  not  far  from  the  centre,  may  be 
easily  detected. 

“ Colour  said  by  Duben  and  Koren  to  be  ‘ intense  sanguineus’  ; in  spirit 
creamy  yellow,  the  marginals  lighter  than  the  rest. 

“R=19,  r=8. 

“ Distribution. — Eastern  side  of  North  Atlantic  north  of  Great  Britain. 
Very  rare  in  the  British  seas.  155-1608  fms. 

“ a.  North  of  Ireland,  1360  fms.  £ Porcupine  ’ Exp.” 

Norman  [ ’93,  p.  346]  mentions  this  species  under  the  name  of  Plutonas- 
ter  parelii  from  the  Trondhjem  Fiord. 

Yerrill  describes  specimens  of  this  species  under  the  name  of 
Pseudar  chaster  intermedins  Sladen  as  follows  [’  94,  p.  249] : 

“ According  to  Sladen,  this  is  distinct  from  the  allied  European  parelii, 
with  which  I formerly  identified  it,  but  without  a direct  comparison  of 
.specimens. 

“ Our  numerous  specimens  show  considerable  variation,  especially  in  the 
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size  of  the  marginal  plates  as  compared  with  the  breadth  of  the  dorsal  area 
of  the  rays.  In  some  examples  the  upper  marginal  plates  are  so  broad  that 
the  dorsal  area  is  much  reduced  in  breadth.  In  others  the  marginal  plates 
are  comparatively  narrow,  while  the  dorsal  area  is  wider. 

“ These  differences  are  not  correlated  with  any  others  of  importance,  so 
that  they  can  hardly  be  taken  as  characteristic  of  permanent  varieties. 

“ The  papulse  are  confined  to  the  central  part  of  the  disk  and  baso- 
median  part  of  the  rays. 

“ Distinct  fascicles  are  present  in  our  specimens  between  the  plates 
next  to  the  adambulacral  series,  as  in  P.  discus , but  Sladen  states  that  they 
are  wanting  in  his  examples.  Moreover,  in  all  our  specimens  there  is  a 
median  row  of  several  enlarged  spinules  decidedly  larger  than  the  rest,  on 
each  of  the  inferomarginal  plates,  which  was  not  the  case  in  Sladen’s  speci- 
mens. Similar  enlarged  spinules  occur  on  most  of  the  actinal  interradial 
plates.  In  consequence  of  these  differences  our  examples  approach  much 
nearer  to  P.  discus  Sladen,  from  the  west  coast  of  S.  America,  and  to  P. 
tessellatusj  from  off  Cape  of  Good  Hope,  than  is  indicated  by  Sladen’s 
descriptions. 

“ It  ranges  from  110  to  1,608  fathoms,  off  our  coast.” 

Yerrell  [ ’95,  p.  131]  again  refers  to  the  some  form  as  follows  : 

“ B.  [athymetrical]  range,  85  to  1608  fath.  Most  common  between  150 
and  500  fath.  Taken  at  33  stations  between  N.  lat.  44°  26'  and  37°  59' 
30", 

“This  species  is  very  closely  allied  to  P.  discus  Sladen,  from  off  the 
west  coast  of  S.  America  in  147  fath.,  and  to  P.  tessellatus  Sl.,  from  the 
Cape  of  Good  Hope. 

“ Yariety,  insignis  nov. 

“A  few  specimens,  much  larger  than  usual  and  with  coarser  granules, 
represent  a marked  variety  or  perhaps  a distinct  species.  For  the  present 
it  may  be  best  to  consider  it  a variety. 

“ Badii,  75  mm  and  23  mm.  Upper  surface  and  marginal  plates  granu- 
lated nearly  as  in  the  typical  form,  except  that  the  granules  are  somewhat 
larger.  Actinal  plates  covered  with  unequal,  coarse,  irregular,  angular,. 
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fusiform  granules,  some  of  those  on  the  middle  of  each  plate  longer  and 
larger,  spiniform.  Lower  marginal  plates  with  a median  row  of  small,  ap- 
pressed,  fusiform  spines  much  larger  than  the  granules.  Adambulacral 
spines  longer  than  in  the  type-form,  those  on  the  ventral  side  of  the  plates, 
12-16 ; the  largest,  thick  and  blunt,  or  clavate.  Jaw-spines  thick,  blunt, 
angular,  longer  and  more  prominent  than  in  the  type,  those  on  the  actinal 
surface  in  two  regular  rows  of  about  8 each. 

“ B.  [athymetrical]  range,  100  to  1356  fath.  Nova  Scotia  to  N.  lat. 
40°  09'  30". ” 

Sluiter  [ ’95,  p.  51]  mentions  a specimen  of  this  species  under  the 
name  of  Plutonaster  (subg.  Tethy aster)  parelii  from  Bergen  (Weber),  and 
also  describes  a variety  as  follows  [ ’95,  p.  51]  : 

“ Pseudar chaster  tessellatus  Sladen,  var.  arcticus  (n.  var.).  Die  Arb 
Ps.  tessellatus  wurde  bis  jetzt  nur  noch  von  Sladen  beschrieben  und  zwar 
von  Simons  Bai,  bei  der  Kap  der  Guten  Hoffnung.  Unter  den  Asteriden, 
welche  von  der  Niederlandischen  Nord-Polar  Expedition  mitgebracht  sind, 
frnde  ich  aber  6 Asteriden,  welche  alle  aus  der  Barents  See,  72°  14'  NB. 
und  22°  30'  OL.  Gr.,  aus  einer  Tiefe  von  150  Faden  herstammen,  und  dam 
Ps.  tessellatus  von  der  Kap  der  Guten  Hoffnung  iibaraus  nahe  verwandt  sind. 
Bei  dem  grossten  Exemplar  war  B=62  mm.,  r=18  mm.  Die  Yerteilung  der 
Paxillen  auf  dem  Biicken  ist  genau  als  bei  Ps.  tessellatus , nur  ist  die  Baihenstell- 
ung  auf  den  Armen  offers  recht  undeutlich.  Die  Paxillen  selbst  sind  etwas  ab- 
weichend,  da  in  der  Mitte  nur  selten  ein,  gewohnlich  zwei  oder  drei  cantrale 
Hockerchen  vorkommen,  welche  von  einem  Kranze  von  7-11  Dornchen  umge- 
ben  sind,  ausser  noch  einigen  kleineren.  Zahl,  Form  und  Bewaffnung  der 
dorsalen  und  ventralen  Bandplatten  stimmen  genau  mit  Ps.  tessellatus . Das- 
selbe  gilt  auch  von  den  Bauchplatten,  wenn  auch  die  Grenzen  der  interradialen 
Platten  zuweilen  etwas  deutlicher  zu  unterscheiden  sind,  da  die  Granula,  welche 
am  Bande  der  Platten  stehen,  offers  batrachtlich  kleiner  sind  als  die  grosseren 
in  der  Mitte.  Die  Ambulacralpapillen  wie  bei  der  erwahntan  Form,  6 in  der 
inneren  Beihe,  4 stumpfe  papillenformige  in  der  zweiten  Beihe.  Ausserlialb 
dieser  noch  eine  undeutliche  dritte  Beihe,  welche  in  der  Granulation  des 
Bauches  iibargeht.  Auf  den  Mundplattan  komman  vier  Baihen  von  6 Papill- 
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en  vor,  von  welclien  aber  die  inneren  kaum  grosser  sind  als  die  ausseren, 
wie  es  beim  Typus  der  Fall  ist.” 

In  the  copy  of  tills  paper  which  I owe  to  the  kindness  of  the  author 
a manuscript  note  is  added  to  the  effect  that  according  to  Dr.  Koehler, 
the  form  described  in  the  above  passage  belongs  to  Archasterparelii  var. 


longobrachicdis  Dan.  & Koren,  but  that  it  really  belongs  to  the  genus 


Pseudar chaster  (Astrogonium) . 

Further  references  to  this  species  are : AppelloF  [Ar chaster  parelii,  ’96, 
p.  11 ; ’97,  p.  13]  and  Grieg  [. Plutonaster  parelii , ’96,  p.  5,  12  ; ’97,  p.  37]. 
The  latter  says  in  one  place  [ ’96,  p.  5]  : 


“ Af  denne  ved  vore  kyster  spar- 
somt  optraedende  art  har  jeg  fundet 
nogle  faa  eksemplarer  ved  Ves0,  Skaor- 
gehavn  (60-80  fv.),  Hus0en  (200  fv.) 
og  Granesund  (80  fv.).  Hansen  og 
Friele  har  den  fra  havet  udenfor 
Sognefjorden  og  fra  Batalden,  250 
fv.?’ 


Of  tliis  species  which  occurs 
sparingly  on  our  coasts,  I have  found 
a few  examples  in  Ves0,  Skaergehavn 
(60-80  fath.),  Hus0en  (200  fath.)  and 
Granesund  (80  fath.).  Hansen  and 
Friele  have  it  from  the  sea  outside 
Sognefjord  and  from  Batalden,  250 
fath. 


Sladen*  [’97,  p.  78]  mentions  it  under  the  name  of  Plutonaster  ( Tethy as- 
ter) parelii  from  Rockall  Island. 


Yerrill  again  describes  Pseudar  chaster  intermedins  Sladen  as  follows 

[ ’99,  p.  190,  3 figs.]  : 

“ Tliis  is  the  most  common  species  off  the  eastern  coast  of  the  United 
States  and  Canada. 


“It  was  taken  at  about  33  stations  by  the  Albatross  and  Fishhawk, 
1880  to  1887,  in  85  to  1608  fathoms,  from  N.  lat.  44°  26' to  37°  59'  30." 
It  has  been  brought  from  the  fishing  banks,  off  Nova  Scotia,  by  the  Glouces- 
ter fishermen. 


“ The  variety  ( insignis ) nam3d  and  described  by  me  in  1895,  is  probab- 
ly only  the  full  adult  form  of  this  species.  The  largest  example  has  the 
larger  radius,  75  mm ; the  lesser,  23  mm.  It  lacks  distinct  actinal  fascioles. 
These  exist,  however,  in  variable  numbers,  on  other  similar  specimens,  of 
somewhat  smaller  size,  as  well  as  on  quite  young  examples.  Their  presence 
does  not  depend  upon  age,  for  they  may  be  absent  or  present  in  specimens 
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of  equal  size.  Most  specimens  have  the  odd  apical  oral  spine  somewhat 
larger  and  longer  than  those  adjacent.  The  genital  pores  are  opposite  and 
close  to  the  first  pair  of  dorsal  marginal  plates.” 

Ludwig  gives  a very  complete  list  of  previous  literature  on  this  species 
which  he  calls  Plutonaster  parelii,  and  adds  as  follows  [ : 00,  p.  449]  : 

“ Diese  nur  ostatlantisch  bekannte  Art  kommt  der  norwegischen  Kiiste 
entlang  von  Christianiafjord  bis  Finmarken  (Parelius  1768 ; Duben  und 
Iyoren  1846 ; M.  Sars  1850,  1861 ; Mobius  und  Butschli  1875 ; Storm 
1878,  1879 ; Danlelssen  und  Koren  1846 ; Greeg  1889,  1896,  1897 ; Brun- 
chorst  1891 ; Herdman  1892  ; Norman  1893 ; Sluiter  1895 ; Appellof  1896, 
1897)  von  58°  bis  72°  n.  Br.  vor  und  geht  ostlich  bis  zur  Murmanschen 
Kfiste  (Jarzynski  1885).  Westwarts  von  Norwegen  kennt  man  sie  noch 
nordlich  von  den  Shetland-Inseln  (Hoffmann  1882)  und  an  diesen  Inseln 
selbst  (Norman  1865),  ferner  an  Kockall  (Sladen  1889 ; Bell  1892).  Yon 
West  nach  Ost  reiclit  sie  von  11°  w.  L.  bis  42°  6.  L.,  von  Slid  nach  Nord 
von  56°  bis  72°  n.  Br. 

“ Sie  ist  nur  selten  in  geringer  Tiefe  (15  m)  angetroffen  worden,  meist- 
ens  findet  sie  sich  in  75-400  m und  geht  nach  Sladen  (1889)  und  Bell 
(1892)  auch  noch  bis  in  die  Tiefe  von  2487  m.  Gewohnlicli  lebt  sie  auf 
Lehm  oder  sandigem  Boden,  seltener  auf  Sand  oder  auf  Schlick. 

“ Das  frfiher  behauptete  Yorkommen  an  der  Ostkfiste  von  Amerika  ist 
nach  Yerrill  (1875,  p.  131)  auf  eine  Yerwechselung  mit  Pseudar chaster  in- 
ter medius  Sladen  zurfickzuffihren.” 

With  regard  to  Sluiter’ s Pseudar  chaster  tessellatus  var.  arcticus  above 
referred  to,  Ludwig  says  in  a foot-note  [ : 00,  p.  449] : “ Ob  die  von  Sluiter 

als  Pseudar  chaster  tessellatus  var.  arcticus  bestimmten  Exemplare,  die  zwischen 
Norwegen  und  der  Baren-Insel  aus  274  m erbeutet  wurden,  wirklich  zu 
dieser  sfidafrikanischen  Art  zu  zahlen  sind,  scheint  mir  durchaus  zweifelhaft, 
wreil  seine  Angaben  fiber  das  Yerlialtnis  von  r : B,  fiber  die  Anordnung  der 
Paxillen  und  namentHcli  fiber  die  BewafTnung  der  Ambulacralplatten  und 
den  Mundeckplatten  dem  widersprechen.  Dagegen  lassen  sie  sich  eher  mit 
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der  Besclireibung  vereinbaren,  die  Danielssen  und  Koren  (1876,  1884)  von 
Plutonaster  parelii  var.  longobrachialis  geben.” 


Grieg  has  some  remarks  on  this 
parelii  [ : 02,  p.  19] : 

“ Findested  : Svaerholt  2 eksem- 
plarer,  Foldenfjord  530  m.  1 eksem- 
plar,  Svolvser  1 eksemplar  og  Balstad 
150  m.,  1 eksemplar. 

Skiveraditis  10  mm.  7 mm.  5 mm. 

5 mm. 

Armradius  28  mm.  18.5  mm.  14  mm. 

10  mm. 

Antal  randplader  48  30  26  24. 

“ Skiven  er  saaledes  forlioldsvis 
st0rre  hos  de  yngere  individer,  1 : 2 
mod  1 : 2.8  hos  det  st0rste.  Doder- 
Lein  paaviser,  at  den  relative  laengde 
af  armene  hos  en  del  arktiske  asteri- 
der  er  imderkastede  store  variationer, 
hvorfor  dette  merke  ikke  som  liidtil 
b0r  benyttes  som  artsmerke.  Denne 
tilb0ielighed  til  at  variere  gjaelder 
ikke  alene  de  af  Doderlein  nsevnte 
aider,  jeg  har  ogsaa  fimdet  de  tlios 
plutonaster  parelii , leptopty  chaster 

articus,  psilctster  andromeda , o.s.  v.Paa 
en  af  de  mellemste  dorsale  randplader 
hos  eksemplaret  fra  Balstad  fandt 
jeg  en  st0rre  pig,  der  ganske  ligner 
den,  der  sidder  paa  de  ventrale 
randplader. 

“ Arten  er  udbredt  langs  hele 
vor  kyst,  men  er  overalt  sjelden. 
En  eiendommelig  langarmet  varietet 
fand  Nordhavsekspeditionen  i Tana- 
fjorden.” 


species  under  the  name  of  Plutonaster 

Locality : Svaerholt  2 exam- 

ples, Foldenfjord  530  m.  1 example, 
Svolvaer  1 example  and  Balstad 
150  m.,  1 example. 

Disk  radius  10  mm.  7 mm.  5 mm. 

5 mm. 

Arm  radius  28  mm.  18*5  mm.  14  mm. 

10  mm. 

Number  marginal  plates  48  30  26  24. 

The  disk  is  thus  relatively 
larger  in  the  younger  individuals, 
1 : 2 against  1 : 2*8  in  the  largest. 
Doderlein  indicates,  that  the  relative 
length  of  the  arms  in  some  arctic 
starfishes  is  subject  to  great  varia- 
tions, on  which  account  this  character 
should  not  be  used  as  a specific  charac- 
ter as  heretofore.  This  tendency  to 
vary  concerns  not  only  the  species 
mentioned  by  Doderlein,  but  I have 
also  found  it  in  Plutonaster  parelii, 
Leptopty  cl  taster  ardicus , Psilaster  an- 
drcmeda , etc.  On  one  of  the  inner- 
most dorsal  marginal  plates  of  the 
example  from  Balsted  I found  a 
larger  spine,  quite  similar  to  that 
which  occurs  on  the  ventral  mar- 
ginal plates. 

The  species  is  distributed  along 
our  whole  coast,  but  is  everywhere 
rare.  A peculiar  long  armed  variety 
was  found  by  the  North  Sea  Expedi- 
tion in  the  Tanafjord. 
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Kcehler  refers  to  Nichols  as  listing  Plutonaster  parelii  var.  longo- 
brachialis  in  his  “ List  of  Irish  Echinodorms  ” [ : 03],  but  I can  not  verify 
his  citation,  although  I have  examined  the  paper  in  question.  Norman 
mentions  it  from  east  Einmark  [ : 03,  p.  407]. 

Michailovskij  reports  Plutonaster  parelii  from  lat.  71°  20'  N.,  long.  27°  49' 
E.,  413  m.,  mud,  bottom  temperature  3.1°  C.  [ : 04,  p.  171] : 

“ Das  junge,  von  Dr.  Tschernyschev  am  westlichen  Ufer  des  Murman 
erbeutete  Exemplar  gehort  augenscheinlich  gerade  dieser  Form  an,  obgleich 
die  Merkmale  dieser  letzteren  bei  ihm  durchaus  noch  nicht  alle  deutlich 
ausgesprochen  sind.  Bei  r=5*5mm.  und  R=13mm.  sind  nur  28  Marginal- 
platten  fiir  den  gesammten  Armwinkel  vorhanden. 

“St.  37  (1  )*>.” 

Grieg  mentions  this  species  under  the  name  of  Plutonaster  parelii 
from  the  collections  of  the  ‘ Michael  Sars  ’ and  remarks  as  follows  [ : 06,  p.  7]  : 

“ Fundstatte  : 1901  Stat.  522V1) ; 803>(1). 

“ 1902  Stat.  314)(1)  ; 515>(1). 

“ Diese  4 Exemplare  schliessen  sich  zunachst  der  von  M.  Sars  [ ’61,  p. 
37]  vom  Ki’istianiafjord  beschriebenen  Yarietat  mit  langen,  schmalen  Armen 
an,  die  ich  iibrigens  auch  in  den  Fjorden  des  westlichen  Norwegens  gefun- 
den  habe.  Diese  langarmige  Yarietat  ist  es,  die  Danielssen  und  Koren 
[ ’77,  p.  61 ; ’84,  p.  68]  als  Plutonaster  (Ar chaster)  pareli , var.  longobrachialis 
beschrieben  haben.  Die  Yarietat  kommt  mit  der  typischen  Form  vor,  mit 
welcher  sie  Zwischenformen  bildet. 


Stat.  31 

Stat.  51 

Stat.  52 

Stat.  80 

Scheibenradius  

13  mm. 

14  mm. 

13  mm 

15  mm. 

Armradius  

41  „ 

41  „ 

44  „ 

45  ,, 

r : R 

1 : 3.15 

1 : 2.93 

1 : 3.38 

1:3 

Dorsomarginalplatten  .... 

30 

34 

33 

36 

1)  The  numeral  in  parentheses  indicates  the  number  of  specimens  obtained. 

2)  71°  O'  N.  L.,  29°  55r  E.  L.,  depth  300  m. 

3)  Ytre  Gjaesbaaen,  depth  240  m.,  sand  and  large  stones. 

4)  Slindingen,  Sondmor,  depth  75  m. 

5)  61°  40'  N.  L.,  3°  11'  E.  L.,  depth  400  m.,  temp.  6.34°  C.,  mud. 
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“ Mitten  auf  den  Armen  war  das  Paxillarfeld  § der  dorsalen  Marginal- 
platten.  Die  ventralen  Marginalplatten  waren  mit  1-4  grdsseren  konischen 
Stacheln  versehen.  Ein  einzelner  solcher  Stachel  befand  sich  auch  auf  den 
Ventralplatten,  fehlte  jedoch  an  den  Exemplaren  von  Stat.  31  und  52.” 

Kcehler  describes  this  species  under  the  name  of  Astrogonium  longo- 
brachiale  (Danielssen  & Koren)  as  follows  [ : 07,  p.  30] : 

“ Campagne  de  1898  : Stn.  960,  profondeur  394  m.  Un  petit  echan- 
tillon. 

“ Campagne  de  1899 : Stn.  1052,  profondeur  440  m.  Quatre  exem- 

plaires. 

“ Dans  le  plus  grand  echantillon  de  la  Stn.  1052,  II  = 63  millimetres, 
r=18  millimetres. 

“ Les  autres  sont  plus  petits  et  leur  dimensions  respectives  sont  les 
suivantes  : 

R = 42  37  31  28  millimetres. 

i-13  11  9.5  8 

“ Dans  les  Asteroidea  de  la  Norske  Nordhavs*  Expedition,  Danielssen 
et  Koren  ont  indique,  p.  88,  une  variete  de  1’ Archaster  Parelii  qui  differ© 
du  type  par  les  caracteres  suivants : le  disque  est  beaucoup  plus  long,  les 
plaques  marginales  dorsales  sont  plus  nombreuses,  plus  etroites  et  plus 
minces,  et  l’aire  paxillaire  est  plus  large ; enfin  les  plaques  adambulacraires 
ont  des  piquants  plus  longs  et  plus  nombreux.  Dans  les  plus  grands  individus, 
R atteint  108  a 124  millimetres  et  la  valeur  R/r  varie  entre  2J  et  3J.  Les 
auteurs  norvegiens  ont  designe  cette  variete  sous  le  nom  &’ Archaster  parelii, 
var.  longobrachialis. 

“Les  courtes  indications  donnees  par  Danielssen  et  Koren  sur  cette 
variete,  ne  la  font  pas  connaitre  d’une  maniere  suffisante,  tout  en  apprenanfc 
qu’elle  se  distingue  du  type  de  l’espece  a laquelle  ils  la  rapportent  par 
quelques  caracteres  importants.  Heiueusement,  j’ai  pu  etudier  un  exemplaire 
de  cette  forme  provenant  des  cotes  du  Einmark  et  qui  m’a  ete  fort  aimable- 
ment  communiques  par  le  Dr.  J.  Grieg. 

“Dans  cet  individu,  R=45  millimetres  et  r=14.5  millimetres;  il  est 
absolument  identique  aux  echantillons  recueillis  par  la  P rincesss- Alice,  et 
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l’etude  de  ces  differents  individus  et  leur  comparaison  avec  des  Archaster 
(on  Piutonaster ) Pctrelii  types  m’ont  convaincu  de  la  necessity  qu’il  y avait 
de  les  separer  de  cette  derniere  forme  et  d’elever  au  rang  d’espece  distincte 
la  variete  creee  par  Danielssen  et  Koren.  Comme  ces  auteurs  n’en  out 
pas  publie  de  description  a proprement  parler,  il  me  parait  utile  d’en  faire 
connaitre  les  caracteres  d’une  fa$on  detaillee. 

“ Mais  auparavant,  j’ai  une  remarque  a faire.  J’ai  donne  a l’espece 
dont  il  s’agit  le  nom  d?  Astrogonium  longobrachiale  et  non  pas  d’  Archaster  ou 
de  Piutonaster.  C’est  qu’en  effet  cette  Asterie,  pas  plus  que  celle  qui  porte 
le  nom  specifique  de  Parelii , ne  peut  rester  dans  le  genre  Piutonaster  : 
c’est  un  veritable  Astrogonium  ainsi  qu’on  pourra  s’en  convaincre  par  la 
description  ci-dessous.  Quant  au  Piutonaster  Parelii , j’ai  pu  m’assurer,  par 
l’etude  de  plusieurs  individus  provenant  des  cotes  de  Norvege,  qu’il  devait 
egalement  rentrer  dans  le  genre  Astrogonium , tel  que  l’a  defini  Perrier. 
Je  reviendrai  sur  ce  point  dans  mon  memoire  definitif  ou  je  publierai  des 
dessins  comparatifs  d 'Astrogonium  Parelii  et  A.  longobrachiale. 

“Le  disque  de  VA.  longobrachiale  est  relativement  grand,  et  les  bras, 
qui  sont  larges  a leur  origine,  s’amincissent  brusquement  et  rapidement 
pom  conserver  ensuite  une  largeur  presque  constante  sur  presque  toute  leur 
longueur ; du  moins  ils  s’amincissent  fort  lentement  et  leur  extremite  est 
arrondie. 

“ La  face  dorsale  est  couverte  de  paxilles  polygonales,  assez  grandes, 
tres  serres,  plus  grandes  dans  la  region  centrale  du  disque  et  devenant  plus 
petites  dans  les  espaces  interradiaux  oil  elles  se  disposent  en  files  radiaires. 
Chacune  d’elles  offre  un  groupe  de  quatre  a sept  granules  centraux  entomes 
d’un  cercle  periplierique  de  granules  plus  petits.  Sur  les  bras,  les  paxilles 
forment  une  bande  longitudinale  mediane  de  trois  a cinq  rangee  longitudi- 
nales  dans  lesquelles  la  largeur  reste  a peu  pres  la  merne,  mais,  en  deliors- 
de  cette  bande,  la  largeur  des  paxilles  diminue  rapidement  tandis  que  la 
longueur  reste  a peu  pres  la  meme,  et  les  paxilles  se  disposent  en  petites 
rangees  transversales  perpendiculaires  aux  plaques  marginales. 

“ La  plaque  madreporique  est  petite,  situee  plus  pres  du  centre  que  des 
bords.  L’anus  est  indistinct. 
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“ Les  plaques  marginales  clorsales  sont  au  nombre  cle  trente-huit  a trente- 
neuf  dans  le  grand  exemplaire.  Elies  sont  plutot  petites  et  elles  n’empietent 
pas  beaucoup  sur  la  face  dorsale  ; leur  longueur  est  a peu  pres  egale  a leur 
largeur  sur  une  bonne  partie  de  la  longueur  des  bras.  Dans  les  espaces 
interbrachiaux,  elles  sont  dirigees  obliquement  en  dehors  de  telle  sorte  qu’ 
elles  paraissent  moins  larges  qu’elles  ne  sont  en  realite ; elles  sont 
un  peu  plus  larges  que  longues  dans  cette  region.  Elles  sont  racouvertes 
de  granules  polygonaux  serres,  a peu  pres  aussi  gros  ou  un  peu  plus  gros 
que  les  granules  qui  forment  les  paxilles  dorsales ; ces  granules  sont  disposes 
sans  ordre,  mais  le  long  de  chaque  bord  sutural  il  existe  une  rangee 
reguliere  et  constante  de  granules  plus  petits. 

“ Les  contours  des  plaques  latero-ventrales  ne  sont  pas  distincts.  Ces 
plaques  sont  recouvertes  de  gros  granules  un  peu  allonges,  a extremite 
arrondie  et  ne  formant  pas  en  general  de  vrai  piquants,  sauf  quelques-uns 
d’entre  eux.  On  remarque  alors  que  les  piquants  courts,  robustes,  tannines 
en  pointe  mousse,  forment  le  centre  d’un  cercle  de  granules.  Sur  tout  les 
exemplaires,  les  plaques  de  la  premiere  rangee  contigue  aux  adambulacraires 
ofirent  sur  chacun  de  leurs  bords  adosses  un  alignement  regulier  de  quelques 
granules  formant  avec  leurs  congeneres  un  pedicellaire  fasciola  ire.  Sur  le  grand 
exemplaire  que  je  decris,  il  se  trouve  que  ces  pedicellaires  sont  mal  indiques  : il 
ne  sont  limites  que  par  trois  ou  quatre  granules  de  chaque  cote  et  l’on  n’en 
distingue  que  deux  ou  trois  de  chaque  cote  du  pedicellaire  interradial.  Mais 
dans  les  exemplaires  plus  petits,  ils  sont  certainement  mieux  marques : dans 
l’exemplaire  chez  lequel  It  = 42  millimetres,  on  peut  en  distinguer  une  demi- 
douzaine  de  chaque  cote.  Meme  dans  le  plus  petit  exemplaire  de  la  Stn. 
960,  j’en  reconnais  encore  trois  dans  chaque  angle  interradial. 

“ L’exemplaire  de  Finmark  offre  aussi  une  demi-douzaine  de  ces  pedicel- 
laires de  chaque  cote. 

“ Les  plaques  marginales  ventrales  sont  couvertes  de  granules  aplatis, 
s’allongeant  en  une  petite  pointe  mousse ; quelques  uns  de  ces  granules,  au 
nombre  de  trois  ou  quatre,  generalement  vers  le  milieu  de  chaque  plaque, 
s’allongent  en  un  petit  piquant  aplati,  conique,  pointu,  mais  ces  piquants 
ne  debordent  pas  le  bord  externe  des  plaques.  Le  long  de  chaque  bord 
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sutural,  il  existe  une  rangee  reguliere  de  granules  plus  petits,  rnais  sans  la 
moindre  indication  de  fascioles. 

“ Les  plaques  adambulacraires  portent  plusieurs  rangees  de  piquants 
tres  developpes  qui  forment,  de  cliaque  cote  du  sillon,  une  bande  tres  large. 
On  peut  reconnaitre  quatre  rangees  de  piquants  dont  l’interne  seule  est 
reguliere.  Les  piquants  de  cette  rangee,  au  nombre  de  sept  a huit,  sont 
allonges,  dresses,  aplatis,  et  ils  conservent  la  meme  largeur  jusqu’a  l’ex- 
tremite  qui  est  arrondie.  En  deliors,  vient  une  autre  rangee  moins  reguliere 
de  quatre  ou  cinq  piquants  plus  petits.  Les  piquants  de  la  troisieme  rangee 
au  nombre  de  trois  ou  quatre,  presentent  une  tendance  tres  nette  a 
s’allonger : generalement  un  seul  de  ces  piquants  s’allonge  beaucoup,  quelque- 
fois  le  yoisin  s’allonge  egalement.  Enfin  viennent  plusieurs  piquants  plus  petits, 
au  nombre  de  cinq  ou  six,  qui  ne  sont  guere  que  des  granules  allonges. 

“ Les  dents  portent  sur  leur  bord  externe  une  rangee  de  grands  pi- 
quants, aplatis,  a extremite  arrondie,  ressemblant  aux  piquants  ambulacraires 
internes,  mais  plus  forts;  le  dernier  piquant  est  un  peu  plus  gros.  Sur 
la  face  ventrale  de  la  dent,  on  remarque  une  rangee  assez  reguliere  de  six 
ou  sept  piquants  un  peu  plus  courts  que  les  precedents,  forts  et  dresses.” 

In  liis  full  report  on  the  echinoderms  of  the  4 Princesse-Alice  * Koehler 
gives  a detailed  description  of  Astrogonium  Parelii  var.  longobrachiale 
(Danielssen  et  Koren)  [ : 09,  p.  75,  10  figs.]  : 

“ Ludwig  a publie  une  bibliographie  complete  relative  a V Astrogonium 
Parelii  et  sa  variete  longobrachiale. 

“ Campagne  de  1898  : Stn.  690,  profondeur  394  m.  Un  petit  echantillon. 

“ Campagne  de  1899:  Stn.  1052,  profondeur  440  m.  Quatre  echantillons. 

“Dans  le  plus  grand  exemplaire  de  la  Stn.  1052,  11  = 63,  r=18mm. 

“ Les  autres  sont  plus  petits  et  leur  dimensions  respectives  sont  les 
suivantes : 

It =42  37  31  28  mm. 

r=13  11  9.5  8 „ 

“ Je  rapporte  egalement  a la  meme  variete  un  petit  exemplaire  de  la 
Stn.  922  dans  lequel  It  = 12  mm. 

“ C’est  dans  les  Asteroidea  de  la  Nor  she  Nordliavs  Expedition  que 
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Danielssen  et  Koren  ont  indique,  p.  88,  nne  variete  de  Y Archaster  Parelii 
qni  differe  du  type  par  les  caracteres  suivants : le  disque  est  plus  grand  et 
les  bras  sont  plus  longs,  les  plaques  marginales  dorsales  sont  plus  nom- 
breuses,  plus  etroites  et  plus  minces,  et  l’aire  paxillaire  est  plus  large ; 
enfin  les  plaques  adambulacraires  ont  des  piquants  plus  longs  et  plus 
nombreux.  Dans  les  plus  grands  individus,  It  atteint  108  a 124  mm  et  la 
valeur  R/r  varie  entre  2-J  et  3£.  Les  auteurs  norvegien  avaient  designe 
cette  variete  sous  le  nom  ft! Archaster  Parelii  var.  longobracliialis. 

“ Les  exemplaires  recueillis  par  la  Princesse- Alice,  que  j’ai  cites  plus 
haut,  se  rapportent  exactement  a cette  forme,  mais,  au  moment  oil  je  les 
etudiais,  je  n’avais  a ma  disposition  qu’un  tres  petit  nombre  ft  Ast  rogonium 
Parelii  type,  et  ceux-ci  etaient  assez  differents  de  la  variete  pour  que  j’aie 
cru  pouvoir  elever  celle-ci  au  rang  d’espece  dans  ma  note  preliminaire  de 
1907.  Depuis  la  publication  de  cette  note,  j’ai  re^u  en  communication  une 
tres  belle  collection  ft Astrogonium  des  mers  arctiques  qui  m’a  ete  confiee 
par  M.  le  Dr.  J.  Grieg,  et  qui  renfermait  deux  exemplaires  de  la  var, 
Icmgobrcicliialis  captures  par  l’Expedition  norvegienne,  ainsi  que  quelques 
formes  de  passage  entre  le  type  et  la  variete.  Grieg  a,  de  son  cote, 
indique  que  ces  deux  formes  se  reliaient  par  des  etats  intermediates  [:  06] 
Des  lors,  la  validite  de  V Astrogonium  longobrachiale , en  taut  qu’espece  dis- 
tincte,  me  parait  discutable  et  je  ne  crois  pas  devoir  la  maintenir.  Toute- 
fois  il  me  semble  necessaire  de  la  conserver  a titre  de  variete,  car  ainsi 
qu’on  le  verra  plus  loin,  elle  se  distingue  bien  du  type  quand  on  compare 
des  individus  adultes. 

“ Je  decrirai  d’abord  les  exemplaires  recueillis  par  la  Princesse- Alice, 
puis  j’etudierai  sommairement  quelques  autres  echantillons  de  la  variete 
Imgobrachiale  que  j’ai  eus  en  communication  et  je  coinparerai  cette  variete  a 
Y Astrogonium  Parelii  type. 

“ Je  prendrai  comme  type  le  plus  grand  exemplaire  de  la  Stn.  1052. 

“ Le  disque  (pi.  XIY,  fig.  8 et  9)  est  relativement  grand,  et  les  bras, 
qui  sont  assez  larges  a leur  origine,  s’amincissent  brusquement  et  rapidement 
porn*  conserver  ensuite  une  largeur  presque  constante  sur  le  reste  de  leur 
longueur  jusque  vers  l’extremite  qui  est  plus  ou  moins  arrondie. 
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“ La  face  dorsale  est  couverte  de  paxilles  polygonales,  grandes  et  assez 
serrees,  plus  developpees  dans  la  region  centrale  du  disque  et  devenant  plus 
petites  dans  les  espaces  interradiaux  oil  elles  se  disposent  en  files  radiaires. 
On  est  surtout  frappe  par  les  dimensions  de  l’aire  paxillaire  du  disque  et 
des  bras ; notamment  sur  le  disque,  la  surface  occupee  par  les  paxilles  com- 
prend  presque  la  totalite  de  la  face  dorsale  tellement  la  bordure  que  forment 
les  plaques  marginales  dorsales  est  mince.  Ces  paxilles  sont  tres  distincts  les 
unes  des  autres ; elles  sont  separees  par  des  intervalles  etroits  dans  lesquels 
se  montrent  les  papules  [pi.  XIV,  fig.  12].  Cliaque  paxille  ofifre  un  groupe 
de  quatre  a sept  granules  centraux  entoures  d’un  cercle  peripherique  de 
granules  plus  petits.  Sur  les  bras,  les  paxilles  forment  ulie  bande  mediane 
de  trois  a cinq  rangees  longitudinales  dans  lesquelles  la  largeur  reste  a peu 
pres  la  meme,  mais  en  dehors  de  cette  bande,  la  largeur  des  paxilles 
diminue  rapidement  tandis  que  la  longueur  ne  varie  guere,  et  les  paxilles 
se  disposent  en  petites  rangees  transversales  perpendic  ulaires  aux  plaques 
marginales. 

“ La  plaque  madreporique  est  petite,  situee  plus  pres  du  centre  que  des 
bords.  L’anus  est  indistinct. 

“ Les  plaques  marginales  dorsales  sont  au  nombre  de  trente-huit  a 
trente-neuf  dans  le  grand  exemplaire.  Elles  sont  plutot  petites  et  elles 
n’emptietent  pas  beaucoup  sur  la  face  dorsale ; leur  longueur  est  a peu 
pres  egale  a leur  largeur  sur  une  bonne  partie  de  la  longueur  des  bras. 
Dans  les  espaces  interbrachiaux,  elles  sont  dirigees  obliquement  en  dehors 
de  telle  sorte  qu’elles  paraissent  moins  larges  qu’elle  ne  le  sont  en  realite  ; 
elles  sont  un  peu  plus  larges  que  longues  dans  cette  region.  Elles  sont 
recouvertes  de  granules  polygonaux  serres,  a peu  pres  aussi  gros  ou  un  peu 
plus  gros  que  les  granules  qui  forment  les  paxilles  dorsales ; ces  granules  sont 
disposes  sans  ordre,  mais  le  long  de  chaque  bord  sutural  il  existe  une  range8 
tres  reguliere  et  constante  de  granules  plus  petits.  Les  plaques  marginales 
restent  beaucoup  plus  etroites  que  l’aire  paxillaire  sur  presque  toute  la 
longueur  des  bras  et  ce  n’est  que  vers  l’extremite  de  ceux-ci  que  l’aire 
paxillaire  est  aussi  large  que  les  plaques  marginales  correspondantes. 

“ Les  aires  ventrales  sont  de  grosseur  moyenne  (pi.  XV,  fig.  12).  Les 
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contours  de  plaques  latero-ventrales  ne  sont  pas  clistincts : on  reconnait 
cependant  que  ces  plaques  ne  forment  pas  de  rangees  allant  des  adambula- 
craires  aux  marginales,  mais,  au  contraire,  des  series  plus  ou  moins 
accentuees,  et  toujours  peu  nombreuses,  paralleles  aux  adambulacraires.  Ces 
plaques  sont  recouvertes  de  gros  granules  un  peu  allonges,  a extremite  ar- 
rondie  et  ne  formant  pas  en  general  de  vrais  piquants,  sauf  quelques-uns 
d’entre  eux.  On  remarque  alors  que  ces  piquants  courts,  robustes,  termines 
en  pointe  mousse,  forment  le  centre  d’un  cercle  de  granules.  Sur  tous 
les  exemplaires,  les  plaques  de  la  premiere  rangee,  contigue  aux  adambula- 
craires, oflrent  sur  chacun  de  leurs  bords  adosses  un  alignement  regulier  de 
quelques  granules  formant  avec  leurs  congeneres  un  pedicellaire  fasciolaire.  Sur 
le  grand  exemplaire  que  je  decris,  il  se  trouve  que  ces  pedicellaires  sont 
irreguliers  et  peu  developpes;  il  ne  sont  limites  que  par  quelques  granules 
et  l’on  n’en  distingue  que  trois  ou  quatre  de  chaque  cote  du  pedicellaire 
interradial.  Mais  dans  les  exemplaires  plus  petits,  ils  sont  beaucoup  mieux 
marques  : ainsi  dans  l’exemplaire  chez  lequel  R — 42  mm,  on  peut  en  dis- 
tinguer  une  demi-douzaine  de  cliaque  cote.  Meme  dans  le  plus  petit  exem- 
plaire de  la  Stn.  960,  j’en  reconnais  encore  trois  dans  cliaque  angle  inter- 
radial. 

“Les  plaques  marginales  ventrales  sont  couvertes  de  granules  aplatis, 
s’allongeant  en  une  petite  pointe  mousse ; quelques-uns  de  ces  granules,  au 
nombre  de  trois  ou  quatre  et  places  generalement  vers  le  milieu  de  chaque 
plaque,  s’allongent  en  un  petit  piquant  aplati,  conique  et  pointu,  mais  ces 
piquants  ne  debordent  pas  le  bord  externe  des  plaques.  Le  long  de  chaque 
bord  sutural,  il  existe  une  rangee  reguliere  de  granules  plus  petits,  mais 
sans  la  moindre  indication  de  fascioles. 

“ Les  plaques  adambulacraires  portent  plusieurs  rangees  de  piquants 
tres  developpes  qui  forment,  de  chaque  cote  du  sillon,  une  bande  tres  large. 
On  peut  reconnaitre  jusqu’  a quatre  rangees  de  piquants  dont  l’interne  seule 
est  bien  reguliere.  Les  piquants  de  cette  rangee,  au  nombre  de  sept  a huit, 
sont  allonges,  dresses,  aplatis,  et  ils  conservent  la  meme  largeur  jusqu’  a 
l’extremite  qui  est  arrondie.  En  dehors,  vient  une  autre  rangee  moins  regu- 
liere, de  quatre  ou  cinq  piquants  plus  petits.  Les  piquants  de  la  troisieme 
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rangee  au  nombre  de  trois  ou  quatre,  presentent  une  tendance  tres  nette  a 
s’allonger:  generalement  un  seul  de  ces  piquants  depasse  les  autres,  quel- 
quefois  le  voisin  s’allonge  egalement.  Enfin  viennent  plusieurs  piquants  plus 
petits,  au  nombre  de  cinq  ou  six,  qui  ne  sont  guere  que  des  granules 
allonges  et  qui  passent  aux  granules  des  aires  triangulaires  ventrales. 

“ Les  dents  portent  sur  leur  bord  externe  une  rangee  de  grands 
piquants,  aplatis,  a extremite  arrondie,  ressemblant  aux  piquants  adambula- 
craires  internes,  mais  plus  forts  que  ces  derniers ; le  dernier  piquant  est  un 
peu  plus  gros  et  s’avance  vers  la  bouche.  Sur  la  face  ventrale  de  la  dent, 
on  remarque  une  rangee  assez  reguliere  de  six  ou  sept  piquants  un  peu 
plus  courts  que  les  precedents,  forts  et  dresses,  dont  le  dernier  s’avance 
vers  la  bouclie  au-dessous  du  precedent. 

“ Les  autres  exemplaires  de  la  Princesse- Alice,  plus  petits  que  celui  que 
je  viens  de  decrire,  ont  exactement  les  memes  caracteres  que  ce  dernier  : 
notamment  les  bras  s’amincissent  toujours  assez  rapidement  a leur  base  pour 
conserver  une  largeur  a peu  pres  constante  jusqu’  a Fextremite  qui  n’est 
pas  pointue.  J’ai  represente  l’un  de  ces  petits  exemplaires  (pi.  XY,  fig.  10). 

“II  me  parait  utile  de  mentionner  rapidement  ici  les  caracteres  des 
autres  Astrogonimn  Parelii  var.  longobrachiale  que  j’ai  pu  etudier. 

“ L’un  des  plus  interessants  est  celui  que  Sluiter  a decrit  sous  le  nom 
de  Pseudar chaster  tessellatm  var.  ardicus , rangeant  ainsi  le  premier  cette 
Asterie  dans  les  genre  auquelle  elle  appartient  reellement.  II  provient  de 
l’Expedition  polaire  neerlandaise  et  a ete  capture  dans  la  mer  de  Barents 
par  150  brasses  de  profondeur  (243  m).  A ma  demande,  M.  Sluiter  a bien 
voulu  me  confier  cet  exemplaire  et  je  l’ai  represente  en  vraie  grandeur  (pi. 
XIY,  fig.  10  et  11).  Ses  dimensions  sont:  It  = 59,  r=20mm.  En  comparant 
ces  deux  figures  et  les  figures  8 et  9 de  la  meme  planche  qui  represented 
Fun  des  exemplaires  de  la  Princesse-Alice,  on  voit  que  le  rapport  B/r  est 
legerement  inferieur  a celui  de  ce  dernier;  de  plus,  les  bras  sont  un  peu 
plus  larges  a la  base  et  s’amincissent  plus  progressivement  jusqu’  a leur 
extremite : aussi  les  bords  sont-ils  un  peu  moins  paralleles  que  dans  ce 
dernier  exemplaire.  Les  plaques  marginales  dorsales  et  ventrales  sont  plus 
larges,  surtout  ces  dernieres.  Les  paxilles  du  disque  sont  tres  grandes  dans 
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la  region  centrale ; elle  sont  disposees  avec  une  grande  regularite  et  large- 
ment  separees  par  des  intervalles  dans  lesquels  se  montrent  de  nombreuses 
papules  (pi.  XIV,  fig.  12).  Les  pedicellaires  fasciolaires  sont  bien  distincts  : 
ils  sont  au  nombre  de  sept  au  moins  dans  cliaque  espace  triangulaire  ventral. 
Les  plaques  qui  recouvrent  cet  espace  presentent  de  petits  groupes  de  granules 
offrant,  au  centre,  un  piquant  plus  ou  moins  apparent.  Les  plaques  margi- 
nales  ventrales  sont  assez  larges ; les  plaques  marginales  dorsales,  bien  qu’un 
peu  plus  larges  que  dans  l’exemplaire  de  la  Princesse-Alice,  restent  plus 
etroites  que  l’aire  paxillaire  des  bras  et  n’arrivent  a l’egaler  en  longueur 
que  vers  l’extremite  des  bras. 

“ Parmi  les  echantillons  provenant  des  cotes  de  Norvege  que  M.  le  Dr. 
Grieg  a bien  voulu  me  communiquer,  se  trouvaient  deux  des  exemplaires  de 
l’Expedition  norvegienne  designes  par  Danielssen  et  Koren  sous  le  nom  de 
PI.  Parelii  var.  longobrachialis.  Le  plus  grand  individu,  qui  est  le  type  de 
la  variete,  provient  de  la  Stn.  92  et  ressemble  beauconp  a celui  de  Sluiter. 
Ses  dimensions  sont : 11  = 55,  r=18  mm.  Les  plaques  marginales  dorsales  sont 
au  nombre  de  trente-six.  Les  bras  sont  plus  minces  que  dans  l’exemplaire 
de  Sluiter,  tout  en  se  retrecissant  progressivement ; les  plaques  marginales 
dorsales  sont  etroites  et  inclinees  lateralement  comme  dans  les  specimens  de 
la  Princesse-Alice ; les  ventrales  sont  plus  elargies  dans  les  arcs  interbra- 
chiaux.  Les  paxilles  sont  grandes  et  bien  regulierement  disposees;  elles 
sont  separees  par  des  espaces  ou  se  montrent  de  nombreuses  papules.  Ce 
n’est  que  vers  le  dernier  quart  du  bras  que  l’aire  paxillaire  egale  la  largeur 
de  la  plaque  marginale  dor  sale  correspondante. 

“L’ autre  exemplaire  (Stn.  79)  est  tres  petit:  It  = 45,  r=14mm.  Les 
plaques  marginales  dorsales  sont  au  nombre  de  trente  et  une  (pi.  XV,  fig.  7 
et  8).  Bien  que  le  rapport  B/r  soit  voisin  du  cliiffre  observe  dans  l’individu 
precedent,  les  bras  sont  plus  pointus,  triangulaire  et  les  plaques  marginales 
dorsales  et  ventrales  sont  plus  etroites.  Les  paxilles  sont  identiques  a celles 
du  grand  exemplaire. 

“ Cet  echantillon  etait  accompagne  d’un  exemplaire  beaucoup  plus  petit 
et  dont  les  caracteres  ne  sont  pas  encore  bien  distincts. 

“ J’ai  egalement  eu  en  main  un  exemplaire  du  musee  de  Bergen  qui 
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m’a  ete  communique  autrefois  par  M.  Grieg  et  que  j’ai  signale  dans  ma 
note  de  1907.  Dans  cet  exemplaire,  11=45  et  r = 14.5  mm.  II  est  absolu- 
ment  identique  aux  ecliantillons  de  la  Princesse-Alice. 

“ En  ce  qui  concerne  les  formes  de  passage  entre  la  variete  longo- 
bracliiale  et  le  type  de  YAstrogonium  Parelii , je  n’en  ai  trouve  que  trois 
parmi  les  ecliantillons  qui  m’ont  ete  confies  par  M.  Grieg.  Deux  etaient 
etiquetes  ‘ Lei  Kanger,  80  m.’  Dans  le  plus  petit,  que  j’ai  represente  pi.  XY, 
fig.  9,  It  = 32,  r = 12mm.  Les  bras  sont  tree  largement  reunis  au  disque ; 
ils  sont  triangulaires  et  pointus  a l’extremite.  Les  paxilles  de  la  face 
dorsale  sont  plutot  petites  et  serrees  et  la  region  qu’elles  occupent  est  moins 
etendue  relativement  que  dans  les  exemplaires  precedents.  L’airo  paxillaire 
des  bras  atteint  la  largeur  de  la  plaque  marginale  dorsale  correspondante 
avant  le  milieu  du  bras.  En  revanche,  la  face  ventrale  (pi.  XY,  fig.  11) 
presente  a peu  pres  les  memes  caracteres  que  ceux  de  l’exemplaire  de  la 
Princesse-Alice  represente  pi.  XY,  fig.  10  et  dont  la  taille  est  a peu  pres  la 
meme : on  y observe  des  pedicellaires  fasciolaires  bien  apparents  et  au 
nombre  de  quatre  ou  cinq  de  chaque  cote  du  pedicellaire  median.  L’autre 
exemplaire  de  la  meme  provenance  est  plus  grands:  P=36,  r=13.5mm. 
Les  caracteres  de  la  face  dorsale  sont  les  memes,  mais  les  pedicellaires 
fasciolaires  sont  moins  nombreux  et  moins  developpes : il  n’y  en  a generale- 
ment  que  trois  de  chaque  cote  du  pedicellaire  median. 

“Au  contraire,  un  echantillon  de  Sondfjord,  pres  de  Bergen  (pi.  XY, 
fig.  7),  qui,  par  ses  bras  plus  larges  a la  base  et  se  retrecissant  moins  brus- 
quement,  s’eloigne  de  la  var.  longobracJiiale , a les  paxilles  de  la  face  dorsale 
grandes  et  disposees  comme  dans  cette  variete,  tandis  qu’on  n’observe  dans 
chaque  aire  triangulaire  ventrale  que  des  traces  de  trois  pedicellaires,  un 
median  et  deux  lateraux. 

“ Tous  les  autres  Astrogonium  des  mers  du  Nord  que  j’ai  etudies,  et 
qui,  pour  moi,  representent  la  forme  Parelii  type,  sont  caracterises  par  des 
plaques  marginales  dorsales  tres  grandes  et  tres  larges,  tandis  que  l’aire 
paxillaire  du-  disque  et  des  bras  est  relativement  etroite  en  raison  de  l’em- 
pietement  des  plaques  marginales : d’liabitude,  les  dorsales  sont  plus  larges 
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que  les  ventrales.  Les  paxilles  sont  relativement  plus  petites  et  plus  serrees ; 
les  pedicellaires  sont  en  general  moins  developpes. 

“ Yoici  a titre  d’exemple  les  caracteres  de  quelques  exemplaires  que  j’ai 
plus  particulierement  etudies  et  que  je  represente  ici. 

“ Un  exemplaire  appartenant  au  musee  de  Bergen  et  provenant  d’une 
profondeur  de  120  a 150  m (pi.  XV,  fig.  5),  a comme  dimensions,  It =56, 
r=20mm;  il  possede  trente-trois  plaques  marginales  dorsales.  On  voit  qu’il 
est  a peu  pres  de  la  meme  taille  que  l’exemplaire  de  Sluiter  ou  que  le  plus 
grand  individu  de  l’Expedition  norvegienne,  qui  appartiennent  tous  deux  a 
la  variete  longobracliiale.  Or  il  suffit  d’un  coup  d’oeil  jete  sur  cette  figure  et 
srn*  celle  qui  represente  le  premier  des  deux  autres  individus  (pi.  XV,  fig.  10 
et  11),  pour  voir  combien  les  aires  paxillaires  du  disque  et  des  bras  sont 
plus  etroites,  les  plaques  marginales  dorsales  plus  larges  et  les  paxilles  plus 
petites  et  plus  serrees.  Les  plaques  marginales  sont  extremement  larges  et 
dans  l’arc  interbracliial  elles  atteignent  pres  de  6 mm  de  largeur.  Elies  sont 
couvertes  de  gros  granules,  au  moins  dans  la  region  centrale ; ces  granules 
diminuent  de  grosseur  vers  les  bords  adjacents  qui  oflrent  toujoms  une 
rangee  assez  reguliere  de  granules  plus  fins  (pi.  XV,  fig.  6).  Les  plaques 
marginales  ventrales  sont  moins  larges  que  les  dorsales,  et,  comme  les 
plaques  latero-ventrales,  elles  n’ofirent  guere  que  des  granules.  En  deliors 
du  pedicellaire  interradial  median,  on  en  distingue  ordinairement  quatre  de 
ehaque  cote.  Les  bras,  larges  a la  base  et  se  reliant  insensiblement  au 
disque,  se  retrecissent  tres  progressivement.  En  ancun  point  des  bras,  la 
largeur  de  l’aire  paxillaire,  qui  reste  toujours  tres  etroite,  n’egale  celle  de  la 
plaque  marginale  dorsale  correspondante. 

“ J’ai  rencontre  dans  la  collection  du  musee  de  Bergen  que  M.  Grieg 
a bien  voulu  me  communiquer,  plusieurs  exemplaires  analogues  au  precedent, 
mais  plus  petits.  J’ai  choisi  celui-ci  parce  qu’il  etait  le  plus  grand. 

“ Un  exemplaire  un  peu  plus  petit  et  desseche  m’  a ete  fort  obligeam- 
ment  communique  par  M.  le  Prof.  Theel  : ses  plus  grandes  dimensions 
sont  R=51  et  r=20mm  (pi.  XV,  fig.  1,  2 et  3).  Les  bras  se  continuent 
largement  avec  le  disque  a leur  base  et  ils  se  retrecissent  progressivement 
jusqu’  a l’extremite  qui  n’est  pas  pointue.  Les  plaques  marginales  dorsales^ 
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au  nombre  de  vingt-neuf,  sont  tres  larges,  et  dans  l’arc  interbrachial  elles 
mesurent  6 a 7 mm.  Vers  le  milieu  des  bras,  elles  mesurent  encore  6 mm 
et  sont  plus  larges  que  l’aire  paxillaire  qui,  a ce  niveau,  ne  mesure  que 
4 mm  de  largeur.  Les  paxilles  sont  petites,  serrees,  a contours  peu  distincts, 
sans  doute  parce  que  l’exemplaire  est  desseche.  Les  plaques  latero-ventrales 
n’offrent  pas  de  contours  tres  distincts,  mais  chacune  d’elles  se  reconnait  au 
piquant  aplati  qu’elle  porte  en  son  milieu  et  qui  est  entoure  d’un  cercle  de 
granules  gros  et  obtus.  Elles  torment,  comme  d’habitude,  quelques  series 
paralleles  aux  adambulacraires.  Les  plaques  marginales  ventrales,  un  peu 
plus  courtes  que  les  dorsales,  sont  couverts  de  granules  aplatis,  serres  et 
imbriques,  parmi  lesquels  se  defcachent  une  ou  deux  series  de  piquants  plus 
grands,  allonges  et  aplatis,  mais  qui  n’atteignent  pas  le  bord  externe  de  la 
plaque.  Les  pedicellaires  ne  sont  pas  trop  developpes,  mais  ils  sont  cependant 
assez  apparents  et  Ton  en  reconnait  trois  ou  quatre  de  chaque  cote  du 
pedicellaire  median. 

“ Enfin  un  dernier  exemplaire  m’a  ete  communique  par  mon  ami  M.  le 
Dr.  Mortensen  et  provient  du  musee  de  Copenhague  (pi.  XY,  fig.  4).  II  est 
plus  petit  que  les  precedents:  It =38,  r=16  mm.  Le  disque  est  meins 

grand  et  les  bras  sont  comparativement  plus  courts ; ils  sont  tre3  larges  a 
la  base  et  se  retrecissent  tres  rapidement.  Les  plaques  marginales  dorsales 
sont  tres  larges  et  l’aire  paxillaire  devient  rapidement  tre3  etroite,  de  telle 
sorte  que  la  quatriems  plaque  marginale  est  a peine  plus  large  que  l’aire 
paxillaire  a ce  niveau.  Dans  l’arc  interbrachial,  les  plaques  mesurent  4 mm 
de  largeur.  J’en  compte  vingt-deux  de  chaque  cote.  Les  plaques  latero- 
ventrales  sont  couvertes  de  granules  aplatis  et  arrondis ; au  milieu  de 
chacune  d’elles,  se  montre  un  piquant  moins  developpe  et  moins  apparent 
que  dans  l’echantillons  du  musee  de  Stockholm.  Les  plaques  marginales 
ventrales,  notablement  moins  larges  que  les  dorsales,  sont  garnies  de  simples 
granules  aplatis,  dont  quelques-uns  se  relevent  en  un  piquant  conique  et  plat, 
meins  developpe  que  dans  l’autre  echantillon ; ces  piquants  sont  aussi 
moins  nombreux.  Vers  les  bords  adjacents  des  plaques,  on  remarque  des 
granules  plus  petits  que  les  autres  et  qui  formant  une  bordure  assez  nette. 
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“ II  est  a remarquer  que  les  pedicellaires  fasciolaires  sont  mieux  marques 
et  plus  nombreux  sur  ce  petit  exemplaire  que  sur  le  precedent  : de  cliaque 
cote  du  pedicellaire  interradial,  on  peut  en  compter  jusqu*  a cinq  et  meme 
six  qui  sont  formes  chacun  par  deux  rangees  de  quatre  ou  cinq  petits 
granules  se  faisant  face. 

“ En  resume,  je  crois  que  l’on  doit  continuer  a distinguer  deux  formes 
cliez  YAstrogonimn  Parelii : l’une,  qui  est  la  forme  type,  a des  plaques 
marginales  dorsales  remarquablement  elargies  et  empietant  beaucoup  sur  le 
disque  et  sur  les  bras  dont  les  aires  paxillaires  se  trouvent  reduites  d’autant  ; 
les  paxilles  sont  petites  et  serres  et  parfois  deviennent  confluentes  au  centre 
du  disque.  Les  aires  triangulaires  ventrales  sont  couvertes  de  granules  dont 
quelques-uns  peuvent  s’allonger  en  piquants ; les  plaques  marginales  ventrales 
sont  moins  larges  que  les  plaques  dorsales.  Les  bras  ont  une  longueur 
variable. 

“ La  variete  longobrachialis  est  caracterisee,  moins  par  la  longueur*  rela- 
tivement  plus  grande  des  bras  que  par  la  reduction  de  largeur  des  plaques 
marginales  dorsales,  ce  qui  permet  a l’aire  paxillaire  du  disque  et  des  bras 
de  prendre  un  grand  developpement ; les  bras  sont  relativement  plus 
minces  et  mieux  separes  du  disque.  Les  paxilles  sont  grandes,  bien  separees, 
et,  dans  les  intervalles  qui  les  separent,  on  observe  de  nombreuses  papules. 
Les  plaques  marginales  ventrales  sont  plus  grandes  que  les  dorsales.  Les 
pedicellaires  fasciolaires  sont  en  general  mieux  developpes  que  dans  le  type. 

“II  me  parait  en  effet  necessaire  de  distinguer  des  formes  aussi  diffe- 
rentes  que  celles  que  j’ai  representees,  d’une  part  pi.  XV,  fig.  1,  2,  4,  5 
et  6 et  d’autre  part  pi.  XIV,  figs.  8,  9,  10  et  11,  et  pi.  XV,  fig.  7 et  8.  J’ajou- 
terai  que  tous  les  exemplaires  adultes  que  j’ai  eu  entre  les  mains  se 
rapportent  soit  a l’une,  soit  a l’autre  de  ces  formes,  sans  qu’il  puisse  y 
avoir  le  moindre  doute  pour  la  classification.  Chez  les  jeunes,  comme  ceux 
que  j’ai  represents  pi.  XIY,  fig.  7 et  pi.  XV,  fig.  9 et  11,  il  peut  y avoir 
parfois  hesitation  quand  les  caracteres  ne  sont  pas  encore  bien  etablis : il 
en  est  d’ailleurs  souvent  de  memo  pour  les  individus  non  adultes  qui 
appartiennent  a des  especes  consideres  comme  distinctes  par  tout  le  monde. 
Mais  c’est  precisement  dans  les  cas  ou  les  formes  se  relient  les  unes  aux 
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autres  par  des  intermediates  tandis  que  les  formes  extremes  sont  plus  ou 
moms  distinctes,  que  le  terme  variete  est  commode  a employer;  il  indique 
precisement,  dans  une  meme  espece,  la  possibility  de  variations  qu’il  est 
bon  de  consacrer  par  une  epithete. 

“ Ainsi  que  j’ai  deja  eu  l’occasion  de  l’indiquer  dans  ma  note  de  1907 
rAsterie  qui  nous  occupe  et  dont  le  nom  specifique  est  Parelii,  qui  a ete 
successivement  placee  dans  les  genres  Archaster,  Astropeden  et  Plutonaster, 
est  en  realite  un  Astrogonium.  Elle  ne  se  rapporte  nullement  au  genre 
Plutonaster  et  offre  bien  les  caracteres  du  genre  Astrogonium : disposition 
des  plaques  latero-ventrales,  presence  de  pedicellaires  fasciolaires  entre  les 
plaques  de  la  premiere  serie  ou  plaques  initiales  de  Perrier,  armature  des 
plaques  latero-ventrales  ainsi  que  des  plaques  marginales  ventrales,  reduction 
des  dents,  etc.  La  disposition  des  plaques  latero-ventrales,  et  la  presence 
de  pedicellaires  fasciolaires  presentent  une  importance  particuliere  et  ne 
permettent  pas  de  laisser  notre  espece  dans  la  famille  des  Archasteridees. 

“ Cette  modification  dans  la  classification  avait  deja  ete  presagee  par 
certains  auteurs.  Ainsi  Yerelll  avait  d’abord  donne  le  nom  d 'Archaster 
Parelii  a des  Asteries  qu’il  a rangees  ensuite  dans  le  genre  Pseudar chaster 
(synonyme  d’ Astrogonium),  sous  les  noms  de  Ps.  intermedius  et  fallax.  Je 
rappelle  aussi  que  Sluiter  a decrit  V Astrogonium  Parelii  var.  longohrachiale 
sous  le  nom  de  Pseudar  chaster  tesseUatus  var.  ar  dicusP 

Under  the  name  of  Tethy aster  parelii  (Dub.  & Koren)  Sussbach  and 
Bkeckner  describe  this  species  from  the  North  Sea  [ : 10,  p.  203]  : 

“ Die  Scheibe  und  die  fiinf  Arme  sind  flach,  Scheibe  gross,  Anne  breit 
ansetzend,  massig  lang,  in  den  ausseren  zwei  Dritteln  schmal.  Die  benachbarten 
Arme  stossen  in  weit  geoffnetem  Bogen  zusammen.  Das  Yerhaltnis  des  Schei- 
benradius  zum  Armradius  ist  wie  1 : 2 bis  1 : 2J.  Die  Ambulakralfurche  ist 
ziemlich  schmal.  Die  Ambulakralbewaffnung  jedcr  Ambulakralplatte  bestelit 
aus  einer  inneren,  lang  der  Furche  oder  etwas  schrag  dazu  gestellten  gera- 
den  oder  massig  gekrummten  Beihe  von  4-5  und  mehreren  (2-3)  ausseren 
Langsreihen  von  meist  je  3 Stacheln.  Die  der  innersten  Beihe  sind  langer 
und  etwas  schlanker  als  die  der  anderen.  Bei  jungen  Exemplaren  sind  die 
Stacheln  auf  der  einzelnen  Ambulakralplatte  nicht  in  distinkten  Beihen, 
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sondern  melir  wiirfelformig  angeordnet.  Der  Rand  geht  gerundet  in  die 
Ober-  und  Unterflaclie  der  Sclieibe  und  Anne  iiber.  Die  Randplatten  setzen 
sich  eine  ziemliche  Strecke  auf  die  Ober-  und  Unterflaclie  fort.  In  den 
ausseren  Teilen  der  Arme  sind  die  Flatten  recliteckig ; in  den  gescliwung- 
enen  Armwinkeln  sind  sie  trapezfdrmig,  mit  der  breiteren  Grundlinie  nacli 
dem  Scheibenzentrum.  Die  Zalil  der  Randplatten  wird  von  Duben  und 
Koken  mit  30  fur  jede  Armseite,  von  Bell  mit  25-30  angegeben.  Wir 
zahlten  an  unseren  grosseren  Exemplaren  21,  an  kleineren  7-8.  Rire  Zalil 
waclist  also  mit  zunelimendem  Alter,  wie  aucli  von  anderen  Allen  bereits 
bekannt  ist.  Sie  sind  bedeckt  mit  gleiclimassig  grossen,  flaclien,  bei  jungen 
Exemplaren  rundlichen,  spater  (liauptsaclilicli  auf  den  oberen  Platten) 
polygonal  gegeneinander  abgeplatteten,  kalkigen  Granula ; von  diesen  konnen 
einige,  namentlich  im  Armwinkel,  zu  Staclielclien  auswachsen.  Zwisclien 
den  unteren  Armplatten  imd  den  Ambulakralia  liegen  im  Bereich  der 
Sclieibe  und  ganz  wenig  im  Anfang  der  Arme  intermediate  Platten ; diese 
sind  paxillar  ausgebildet,  ilire  Granula  denen  der  Randplatten  gleicliend. 
Die  Platten  der  Oberseite  tragen  zalilreichere,  dichtgestellte  Granula,  die 
gruppenweise  polygonal  gegeneinander  abgegrenzt  sind.  Die  Madreporen- 
platte  ist  verdeckt. 

“ Yon  den  Fahrten  des  ‘ Poseiden  ’ liegt  kein  Vertreter  dieser  Art  vor. 
Wir  fanden  an  zwei  Exemplaren  aus  dem  Material  von  Mobius  und 
Butschli  von  der  ‘ Pomerania  ’-Expediton  : 

r=3;  7 mm,  R=6  ; 18  mm. 

<c  Tethyaster  parelii  verbreitet  sicli  nur  ostatlantiscli,  von  der  Murman- 
Kuste  entlang  westwarts  (Finmarken),  an  der  norwegisclien  Kiiste  siidlicli  bis 
zum  Christianiaf jord,  ferner  kommt  er  vor  bei  den  Shetlands  und  nordlicli 
derselben;  sein  sudlichster  Fundort  ist  zwischen  Rockall  und  Nordirland.  Sein 
Ausbreitungsgebiet  beriilirt  also  eben  nur  im  Norden  und  Nordosten  die  Nordsee. 

“Die  Art  findet  sich  meistens  in  den  Tiefen  von  75-400 m,  kommt  aucli 
nocli  in  grosseren  Tiefen,  bis  2487  m vor,  selten  in  geringerer  Tiefe  (15  m), 
auf  Lehm  oder  sandigem  Boden,  seltener  auf  Schlick.  Ludwig,  Arkt.  See- 
sterne,  p.  444,  bringt  eine  genaue  Zusammenstellung  der  Fundorte,  die  wir 
auszugsweise  wiedergeben.” 
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Fisher  has  recently  given  a very  detailed  description  of  this  species, 
Ps.  parelii,  and  mentions  specimens  from  the  Sea  of  Japan  [ : 11,  p.  180]  : 

“ Diagnosis . — Rays  five.  R = 104  mm.  ;l)  r=37  mm. ; R=2.8  r.  Breadth 
of  ray  at  base,  42  mm.  Rays  well  developed  and  arcuately  tapering  at 
base,  then  very  gradually  to  the  blunt  extremity ; interbrachial  arcs  wide  and 
rounded ; abactinal  area  subplane,  only  a trifle  inflated  on  centre  of  disk. 
Abactinal  paxillae  small,  crowded  and  regular,  about  two  opposite  each  mar- 
ginal plate,  and  with  five  to  seven  ploygonal  or  subprismatic  granules  sur- 
rounded by  twelve  to  fifteen  slenderer  papilliform  spinelets  on  periphery  of 
tabulm.  Abactinal  plates  with  five  or  six  prominent  lobes.  Marginal  plates 
broad  with  close-set,  flat-topped  hexagonal  granules.  Inferomarginals  with  a 
transverse  row  of  small  appressed,  squamiform,  pointed  spinules.  Adam- 
bulacral  plates  with  five  or  six  strongly  compressed  furrow  spinelets,  and  on 
actinal  surface  one  or  two  enlarged  spinules  surrounded  by  numerous  shorter 
granuliform  spinelets  to  the  number  of  fifteen  to  twenty-two,  all  thick, 
heavy,  and  membrane-invested.  Mouth  plates  with  median  tooth.  Actinal 
interradial  areas  large ; plates  covered  with  rather  crowded,  swollen,  poly- 
gonal, papilliform  unequal  granules,  those  in  centre  more  robust,  clavate, 
with  flaring  tips.  Many  plates  with  a central  enlarged  spinule.  Fasciolar 
channel  or  pectinate  pedicellariae  between  plates  adjacent  to  adambulacrals, 
these  continued  toward  margin  but  less  conspicuously.  Spinelets  forming 
roof  of  fascioles  slender.  Superambulacral  plates  present. 

“ Description . — Abactinal  paxillae  small  and  crowded  fairly  regular, 
largest  on  proximal  radial  regions,  very  crowded  and  small  at  ends  of  rays 
where  only  the  median  radial  series  attains  the  terminal  plates  but  the  two 
adradial  nearly  reach  it ; one  and  one-half  to  two  paxillae  correspond  to  each 
marginal  plate.  The  larger  paxillae  have  five  to  seven  polygonal  or  sub- 
prismatic,  robust,  truncate  granules,  heavier  at  tip  than  at  base,  and  occupy- 
ing surface  of  tabulum,  while  on  the  periphery  are  about  twelve  to  fifteen 
much  slenderer  papilliform  or  subprismatic  spinelets.  The  spinelets  may  be 
very  compactly  placed  or  form  more  or  less  open  group.  Along  the  border 


1)  “ An  unusually  large  specimen  for  this  species,  station  3225.” 
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of  the  area  the  paxillae  are  compressed,  the  tabulum  being  elliptical  and 
crowned  with  two  rows  of  eight  to  ten  granules. 

“ Abactinal  plates  with  five  or  six  distinct  lobes  b y which  the  plates 
touch  or  overlap ; toward  margin,  plates  often  very  irregularly  lobed,  or 
without  lobes.  They  are  arranged  in  series  parallel  with  median  radial. 
Papulae  one  to  an  area,  six  about  each  plate ; but  absent  from  terminal  half 
of  ray,  where  the  plates  are  without  lobes,  being  irregularly  hexagonal  or 
oval. 

“ Marginal  plates  broad  and  short,  encroaching  conspicuously  upon 
both  areas.  Superomarginals,  fifty-eight  in  number  from  interradial  line  to 
extremity  of  ray,  vary  in  width,  and  are  wider  in  interbrachial  arc  than 
elsewhere  (8.5  to  9 mm.  wide  in  large  examples).  They  form  an  even  bevel, 
more  or  less  arched  on  outer  part  of  ray  and  are  covered  with  regular,  close 
hexagonal  granules  in  five  to  seven  transverse  rows  which  are  coarser  at  the 
outer  (lateral)  end  of  the  plate.  The  marginal  granules  are  smaller  and 
form  very  regular  series.  Granulation  has  appearance  of  being  very  regular, 
compact,  and  smooth.  Grooves  between  plates  invisible  from  exterior,  and 
probably  not  functioning  as  fascioles.  Terminal  plate  medium-sized,  obovoid, 
covered  with  granules. 

“ Inferomarginals  correspond  to  superomarginals  in  position,  though 
there  is  usually  one  additional  plate  at  tip  of  ray,  and  they  are  a trifle 
wider.  Covered  with  coarse  hexagonal  granulation,  which  increases  rapidly 
in  coarseness  toward  margin  of  ray.  In  some  specimens  the  granules  are 
slightly  squamiform.  In  the  interbrachial  arc  the  plates  bear  a median 
transverse  series  of  four  to  five  flattened  lanceolate  appressed  spinules,  which 
are  gradually  reduced  in  size  and  number  along  ray,  being  frequently 
absent  from  the  last  few  plates,  and  only  one  or  two  beyond  the  middle. 

“ Adambulacral  plates  with  an  angular  furrow  margin  bearing  a palmate 
series  of  five  or  six  more  or  less  compressed  spinelets,  the  median  (or  adoral 
admedian)  the  longest  and  most  compressed ; tips  rounded ; lateral  spinelets 
often  with  flat  side  uppermost.  The  furrow  series  is  continued  along  adoral 
and  aboral  margins  of  plate  in  three  or  four  spaced,  stout,  much  smaller, 
papilliform  spinelets.  On  actinal  surface  one,  two,  or  occasionally  three, 
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enlarged  very  robust  bluntly  pointed  spinules  stand  in  a transverse  oblique, 
or  longitudinal  series  (only  one  spinule  in  medium-sized  and  small  speci- 
mens). Between  them  and  furrow  series  is  a semicircular  row  of  three  or 
four  shorter,  blunt,  stout,  papilliform  spinelets  or  sometimes  very  strongly 
flattened  spinelets ; these  sometimes  absent ; on  outer  part  of  plate  are 
several  smaller  three  or  four-sided  unequal  clavate  spinelets.  Exclusive  of 
furrow  series  there  are  about  fifteen  to  twenty-two  spinules  and  spinelets  to 
each  plate,  the  outermost  very  irregular  in  distribution  and  on  distal  part 
of  ray  showing  a tendency  to  group  themselves  about  the  two  or  three 
larger  spinules. 

“ Mouth  plates  prominent  actinally,  with  a bristling  armature  of  robust, 
short,  untapered  blunt  spines  disposed  in  a marginal  and  two  actinal  series. 
Of  the  latter  one  stands  on  the  border  of  the  median  suture,  while  the 
second,  an  intermediate  shorter  irregular  series,  is  located  between  it  and  a 
continuation  of  the  marginal  series  on  the  edge  adjacent  to  the  first  adam- 
bulacral.  These  spines  are  subquadrate,  subterete,  occasionally  spatulate,  and 
are  longer  than  on  outer  end  of  plates.  They  are  also  variable  in  number 
according  to  age  and  locality.  The  true  marginal  series  consists  of  about 
seven  robust  spines  in  addition  to  a large  median  unpaired  spine  at  the 
inner  angle  of  the  combined  plates.  The  three  adjacent  to  inner  angle  are 
usually  graduated  in  size,  then  the  next  four  are  stouter  and  longer.  This 
is  the  plan  of  the  furrow  series ; the  spine  counts  vary. 

“Actinal  interradial  areas  large,  the  intermediate  plates  extending  to 
the  tenth  to  seventeenth  inferomarginal,  or  one-fourth  to  a little  over  one- 
third  length  of  ray  measured  along  side  from  interradius ; plates  arranged 
in  rows  running  from  adambulacrals  to  inferomarginals.  From  inner  side 
these  plates  are  oval  and  imbricate  with  all  the  surrounding  plates.  Plates 
armed  with  unequal,  swollen,  more  or  less  crowded  granules,  those  in  centre 
robust  and  clavate,  often  with  slightly  flaring  tips  bent  outward,  the  peri- 
pheral smaller,  round-tipped,  occasionally  subprismatic,  very  unequal  and 
irregular,  and  radiating  over  narrow  shallow  grooves  between  the  plates. 
These  channels  lead  in  an  irregular  course  from  the  inferomarginal  fascioles 
to  those  between  the  adambulacral  plates.  In  some  specimens  they  are 
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more  conspicuous  than  in  others,  and  all  are  more  conspicuous  adjacent  to 
adambulacrals  where  they  are  often  roofed  by  pectinate  pedicellarise.  Many 
of  the  plates  bear  a central  enlarged  pointed  spinule  directed  toward  margin. 
The  number  of  plates  bearing  such  spinules  is  variable. 

“ Madreporic  body  small,  situated  one-third  distance  from  centre  to 
margin ; striations  very  irregular,  the  ridges  between  striae  coarse. 

“ Anatomical  notes. — Superambulacral  plates  present,  extending  along  ray 
as  far  as  do  the  intermediate  plates,  and  absent  from  first  ambulacral 
ossicle ; they  are  rather  small.  Gonads  in  a single  tuft  on  either  side  of 
interradial  septum,  which  is  membranous.  Anus  present.  Intestinal  coecum 
large  with  ten  or  eleven  radiating,  slightly  branched  divisions.  Tube  feet 
with  well-developed  sucking  disks ; no  deposits. 

“ Variations. — The  principal  variations  have  been  noticed  in  the  above 
description.  To  recapitulate,  they  concern  chiefly  the  following  characters. 
Rays,  which  vary  in  breadth  and  length,  being  a little  shorter  in  Japanese 
specimens,  but  also  vary  in  Alaskan  examples.  Paxilke : more  compact  in 
some  individuals,  with  a slight  difference  in  width  of  paxil lar  area  on  rays, 
due  to  the  variable  width  of  superomarginals.  Superomarginals : variable 
in  width  and  number,  being  apparently  slightly  broader  in  Japanese  speci- 
mens (but  occasional  examples,  stations  3225  and  3258,  from  Alaska,  also 
with  broad  plates) ; in  number  varying  from  thirty-three  (Japanese)  to  forty- 
three  (station  3258)  in  examples  of  same  size  (R,  70  mm.),  the  Japanese 
specimens  consequently  having  longer  plates.  Inferomarginals : variable  in 
width  as  superomarginals ; covering  either  very  compact  and  polygonal  or 
more  open  and  squamiform.  Variations  in  adambulacral  armature,  mouth 
plates  and  actinal  intermediate  plates,  sufficiently  treated  above. 

“ Young. — The  type  described  by  Sladen  is  a small  specimen.  The 
smallest  in  the  collection  from  station  4792  has  the  following  dimensions  : 
R,  19  mm. ; r,  8 mm.  Superomarginals,  twenty.  The  actinal  interradial 
areas  are  small  and  lack  enlarged  spinules,  as  do  the  adambulacral  plates 
on  the  proximal  half  of  R.  Terminal  plate  large,  subglobose ; proximal 
superomarginals  with  small  bare  spot ; spinules  of  inferomarginals  only  a 
trifle  enlarged  beyond  granules. 
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“ Type-locality. — c Christiansund  ’ (Norway),  30  fathoms. 

“ Distribution. — Off  the  eastern  coast  of  the  United  States  and  Canada 
(lat.  44°  26'  to  37°  59'  N.)  in  85  to  1,608  fathoms  [Verrill,  1899]  : off  Nor- 
way (Christiania  Fjord  to  Finmark,  lat.  58°  to  72°  N.)  eastward  to  the 
Murcnan  coast;  westward  to  the  Shetland  Island,  and  Ireland  [Ludwig, 
1900];  Bering  Sea  (Bering  Island;  Pribilof  Islands)  extending  at  least  as 
far  as  Kadiak  Island  in  the  eastern  north  Pacific,  and  south  along  the  coast 
of  Asia  to  the  Sea  of  Japan,  70  to  351  fathoms. 

“ Specimens  examined. — Twenty-seven,  from  the  following  stations  : 

“ Specimens  of  Pseudar chaster  parelii  examined. 


Station. 

Locality. 

Depth. 

Fathoms. 

Nature  of  bottom. 

No. 

Collection. 

3225 

3257 

3258 
3330 

3487 

3490 

3548 

3606 

4287 

4291 

4292 
4784 
4792 
4855 

Near  Unimak  Island,  Aleutians.. 

do 

do 

North  of  Unalaska  Island,  Aleu- 
tians 

85 

81 

70 

351 

81 

78 

91 

87 

66-67 

65-48 

109-94 

135 

72 

70-89 

black  sand 

grey  sand,  gravel. . 
black  sand,  gravel 

mud  

1 

11 

2 

1 

1 

1 

1 

1 

2 

1 

1 

1 

1 

2 

U.  S.  Nat.  Mus. 
do. 
do. 

do. 

do. 

do. 

do. 

do. 

Albatross,  1903 

do. 

do. 

Albatross,  1906 
do. 
do. 

Bering  Sea,  west  of  Pribilof  Is- 
lands   

West  of  Pribilof  Islands 

North  of  Unimak  Island 

Bering  Sea,  North  of  Unalaska 
Island  

Uyak  Bay,  Kadiak  Island  

Shelikof  Strait,  Alaska 

do 

Near  Attu  Island,  Aleutians  

Near  Bering  Island  

Matsushima,  Sea  of  Japan 

green  mud,  fine  sand 

do 

black  sand 

green  mud,  fine  sand 

grey  mud 

blue  mud,  sand, 

gravel 

blue  mud,  fine  sand 

coarse  pebbles  .... 

pebbles 

green  mud 

“ Remarks. — This  species  is  variable  in  the  Atlantic,  and  the  Pacific 
specimens  are  certainly  no  exception  to  the  rule.  Greater  differences  are 
observable  between  specimens  from  station  3258  than  between  an  example  from 
off  Newport,  Bhode  Island,  and  two  from  Norway,  and  a slightly  larger 
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one  from  3257,  near  Unimak,  Aleutian  Islands.  The  specimens  from 
Kadiak  Island  and  Shelikof  Strait  are  frankly  not  typical,  hut  appear  to  be 
intergrades  with  alascensis.  Japanese  specimens  are  variable  and  not  quite 
typical.  The  specimens  from  Matsushima,  in  proportion  to  length  of  ray, 
have  fewer  and  hence  longer  marginals,  which  are  wide.  All  the  granula- 
tion is  low,  coarse,  and  very  compact  and  the  adambulacral  spinelets  are 
very  heavy  in  proportion  to  length,  those  on  outer  half  of  plate  being 
granuliform.  The  wide  marginals  are  duplicated  in  an  Alaskan  specimen 
from  station  3258,  there  being  also  a more  typical  specimen  from  the  same 
dredge  haul.  The  enlarged  actinal  intermediate  spinelets  on  both  Alaskan  and 
Japanese  specimens  (of  which  I have  examined  a number)  are  quite  varia- 
ble, sometimes  being  absent,  while  equal-sized  examples  have  them.  Post- 
adambulacral  fascioles  are  not  always  evident. 

“ It  appears  as  if  this  species,  spreading  south  along  the  Alaskan  coast, 
had  changed  into  a form  with  narrow  superomarginals,  having  less  granuli- 
form armature  on  the  actinal  surface,  and  less  compactly  placed  granules  on 
the  abactinals.  Along  the  Asiatic  side  the  development  has  been  toward  fewer 
and  broader  superomarginals,  with  more  compact  abactinal  granules,  and  an 
accentuation  of  the  granuliform  character  of  the  actinal  armature.  The 
Japanese  form  has  departed  less  from  the  type  than  has  the  British  Colum- 
bian. 

“ This  species  is  the  north  Pacific  and  Atlantic  representative  of  Ps. 
discus  Sladen  (from  Messier  Channel,  between  Chile  and  Wellington  Island), 
to  which  it  is  closely  related.  It  may  be  that  Ps.  pulcher  Ludwig  (Gala- 
pagos to  southwest  of  Acapulco),  founded  on  very  small  specimens,  is  the 
connecting  link  between  the  two  forms. 

“ A few  words  concerning  the  name  adopted  may  be  in  order.  In  the 
Museum  of  Comparative  Zoology  are  three  specimens  of  ‘ Astropecten  parelii  ’ 
from  Norway,  presented  by  Professor  Sars  in  1852.  These  agree  very  well 
with  the  original  description  and  figures  of  Duben  and  Koren.  There  are 
no  differences  of  importance  between  these  specimens  and  an  example  of 
Pseudarchaster  intermedius  from  off  Rhode  Island.  Similarly,  the  Norwegian 
specimens  belong  to  the  same  species  as  the  Alaskan.  There  is  far  more 
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difference  among  the  various  Alaskan  examples  than  exists  between  these 
on  the  one  hand  and  either  the  Norwegian  or  Rhode  Island  specimens  on 
the  other.  The  width  of  the  paxillar  area  on  the  arm  varies  in  this  species, 
even  in  specimens  from  the  same  locality.  It  is  not  surprising,  therefore, 
that  the  area  is  narrower  in  the  specimens  from  Norway,  just  mentioned, 
than  in  the  figure  of  Duben  and  Koren.i:>  Duben  and  Koren  figure  also 
the  superomarginal  plates  and  paxillse,  the  inferomarginals  and  adambula- 
cral  plates,  and  fortunately  the  tube-feet.  These  have  strong  sucking  disks. 
The  figure  is  enough  to  place  the  animal  in  Pseudar chaster. 

“ That  Astropecten  pcirelii  and  Pseudar  chaster  intermedins  are  one  and 
the  same  (somewhat  variable)  species  I have  not  the  slightest  doubt.  I also 
doubt  if  Pseudar  chaster  fdllax  is  anything  more  than  a variety. 

“ Sladen  placed  parelii  in  Tethy aster,  a subgenus  of  Plutonaster , while 
Bell,  Norman,  Grieg,  and  Ludwig  relegated  it  to  Plutonaster . Such  a 
course  is  untenable,  because  Plutonaster  belongs  to  a different  family  altogether, 
and  has  pointed  tube  feet,  never  sucking  disks.  This  character  alone 
is  enough  to  exclude  parelii  from  Plutonaster.  As  a matter  of  fact,  parelii  is 
so  near  the  type  of  Pseudar  chaster  [that  is,  discus ] that  ope  is  obliged 
to  search  carefully  to  find  trenchant  differences.  The  following  are  the 
considerations  which  lead  one  to  rank  parelii  in  Pseudar  cluster  : tube  feet 
with  sucking  disks ; character  of  the  marginal  plates,  especially  the  infero- 
marginals; the  characteristic  adambulacral  plates  and  armature,  which  is 
totally  unlike  Plutonaster ; the  actinal  intermediate  plates  with  spaced 
granules  and  incipient  central  spinule ; the  armature  of  the  mouth  plates, 
there  being  an  unpaired  median  tooth  directed  over  the  actinostome ; the 
presence  of  postadambulacral  fascioles  very  characteristic  of  Pseudar  chaster 
and  never  found  in  Plutonaster  or  allied  genera. 

“In  a specimen  of  parelii  from  the  Copenhagen  Museum:  R = 43  mm., 
r=14mm.;  superomarginals  twenty- three ; the  superomarginals  are  consi- 
derably arched  above  the  abactinal  paxillar  area  on  arms ; the  latter  is 
narrower  than  the  marginal  plates,  there  being  at  the  middle  of  ray  only 


1)  “ Plate  7,  fig.  4.” 
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three  longitudinal  rows  of  paxillse,  and  only  a single  row  reaches  terminal 
plate ; about  four  and  one-lialf  to  four  paxilhe  correspond  to  two  superomar- 
ginals ; furrow  spinelets  five  or  six ; one  or  two  actinal  spinelets  enlarged 
slightly ; first  row  of  actinal  intermediate  plates  has  incipient  fascioles ; a 
few  of  tlie  actinal  intermediate  plates  with  slightly  enlarged  spinelets. 

“ This  specimen  differs  from  the  Alaskan  chiefly  in  having  tumid 
superomarginals  and  a narrower  paxillar  area  on  rays.  There  are  about 
five  transverse  rows  of  granules  on  the  superomarginals  (the  same  as  in 
Alaskan  specimens).” 

“ Farran  reports  it  from  the  west  coast  of  Ireland  as  follows  [ : 13,  p.  13]  : 

“ Helgct. 

“ S.R.  329—9  v ’06.  51°  21'  30"  N.,  11°  34’  W.,  soundings  215-415 
fms.  Trawl. — Two. 

“ S.R.  333—10  v ’06.  51°  37'  N.,  12°  9'  W.,  soundings  557-579  fms., 
ooze.  Trawl. — One. 


“ S.R.  353—6  viii  ’06.  50°  38'  30"  N.,  11°  32'  W.,  soundings  250-542 
fms.,  muddy  sand.  Trawl. — Two. 

“ S.R.  363—10  viii  ’06.  51°  22'  N.,  12°  0'  W.,  soundings  695-720  fms., 
ooze.  Trawl. — One. 

“ S.R.  400— 5 ii ’07.  51°  18'  N.,  11°  50'  W.,  soundings  525-600  fms., 
mud  and  ooze.  Trawl. — One. 

“ S.R.  440—16  v ’07.  51°  45'  N.,  11°  49'  W.,  soundings  350-389  fms. 
Trawl. — One. 

“ S.R.  487—3  ix  ’07.  51°  36'  N.,  11°  57'  W.,  soundings  540-660  fms. 
Trawl. — One. 

“ S.R.  490—7  ix  ’07.  51°  57'  30"  N.,  12°  7'  W.,  soundings  470-491 

fms.,  ooze.  Trawl. — One. 

“ S.R.  491— 7 ix ’07.  51°  57'  30"  N.,  12°  13'  W.,  soundings  491-520 
fms.  Trawl. — Three. 


“ S.R.  500—11  ix  ’07.  50°  52’  N.,  11°  56'  W.,  soundings  625-666  fms. 
Trawl. — One. 

“ S.R.  502—11  ix  ’07. 

Trawl. — One. 


50°  46'  N.,  11°  21'  W.,  soundings  447-515  fms. 
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“S.R.  504— 12  ix ’07.  50°  42'  N.,  11°  18'  W.,  soundings  627-728  f ms., 

stones  and  coral.  Trawl — Three. 

“ S.R.  592—6  vm  ’08.  50°  39'  N.,  11°  25'  W.,  soundings  400-510  fms., 

ooze.  Trawl. — Three. 

“S.E.  746— 14v’09.  50°  32'  N.,  12°  13'  W.,  soundings  620-658  fms., 
ooze.  Trawl. — Three. 

“ As  'K’nr.nT.F.R  (1907)  and  Fisher  (1911)  have  pointed  out,  this  species 
was  wrongly  referred  to  the  genus  Plvkmader,  and  properly  takes  its  place 
in  the  Family  Pentagonasteridce  ( Gonimterida; ) rather  than  in  the  Arcli- 
asteridce,  in  which  it  formerly  stood.  I have  for  convenience  adopted  the 
generic  name  used  by  Fisher,  without  entering  into  the  academic  question 
of  whether  it  or  Adrogmium  is  more  properly  applicable  to  the  genus  to 
which  it  is  here  applied. 

“ Dr.  Kcehler,  who  has  had  considerable  experience  both  of  the  t}  pe 
of  this  species  and  of  the  variety  longobrancMak,  has  been  good  enough  to 
examine  one  of  my  specimens.  He  informs  me  that,  although  its  arms  are 
more  pointed  than  in  the  specimens  he  has  seen  of  the  type,  it  cannot  be 
referred  to  the  variety,  in  which  the  arms  are,  relatively,  much  more  slender 
and  longer. 

“ This  species  reached  a very  large  size  in  Irish  waters.  The  two 
largest  specimens  obtained  by  the  Helga  measured  It =192  nun.,  r=70mm. 
and  It  = 178  mm.,  r=57  mm.  respectively. 

“ Small  specimens  are  rather  scarce,  for  out  of  nineteen  of  the  Helga 
specimens  in  which  the  arms  were  measured,  in  five  only  was  R less  than 
80  mm.” 

Mortensen  reports  the  long-armed  variety  of  this  species  from  Green- 
land  under  the  name  Adrogmium  parelii  var.  loiigobracliiale  [ : 18,  p.  329] : 

“ Forekomst  ” (Occurrence).  Vest-Gipuland  : Bredefjord,  225-290  m. 

(Stephenses,  1912). 

« ikke  kendt  fra  0st-Gr<4nland  ” (Not  known  from  East-Greenland). 

“ Dybde  (Depth) : 70-ca.  2500  m. 

“ Udbredelse  : Nordlige-Atlanterhav,  varme  Area,  fra  Maud  til  Mur- 

man-Kysten  (north  Atlantic,  warm  area,  from  Ireland  to  the  Murman 
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coast) ; ved  Nordamerikas  0stkyst  ned  til  ca.  38°  N.  (on  the  east  coast  of 
North  America  down  to  ca.  38°  N.).  Nordlige-Stillehav,  fra  Berings-Hav  til 
det  Japanske-Hav,  og  til  Kadiak  0en  ved  den  amerikanske  Kyst  (north 
Pacific  from  Bering  Sea  to  the  Japan  Sea,  and  to  the  Kadiak  Isl.  on  the 
American  coast).” 

This  species  is  not  contained  in  any  of  the  collections  on  which  this 
monograph  is  based,  but  is  represented  by  numerous  examples  in  the  Alba- 
tross collection  of  1906.  It  will  be  treated  of  in  my  report  on  that  collection 
now  in  preparation. 


Stellaster  equestris  (Retzius). 

(PI.  Xin,  figs.  213-218 ; PI.  XIY,  fig.  219-220.) 

The  genus  Stellaster  is  due  to  Gray  who  gives  the  following  diagnosis 
[ ’40,  p.  277]  : “ Body  depressed,  covered  with  large  flat  regular  six-sided 

plates,  margin  with  two  rows  of  large  tesserae ; the  lower  row  s with  a series 
of  compressed  mobile  spines.”  The  single  species  described  was  St.  chil- 
dreni , a synonym  of  St.  equestris  first  described  by  Retzius  under  the  name 
of  Asterias  equestris  [ ’20,  p.  12].  Gray’s  description  is  as  follows  [ ’40,  p. 
278] : 

“1.  Stellaster  cUldreni.  Back  convex,  with  1 or  2 blunt  tubercles 
on  the  angles  of  the  centre,  arms  three  quarters  the  length  of  the  width  of 
the  body,  narrow,  attenuated  to  a blunt  recurved  tip. 

“ Inhab.  China  or  Japan  ? ” 

Muller  and  Troschel  give  the  generic  diagnosis  as  follows  [ 42,  p. 

278]: 

“ Korper  fast  pentagonal,  auf  beiden  Seiten  platt,  mit  zwTei  Reilien 
grosser  granulirter  Randplatten,  welche  beide  zur  Bildung  des  hohen  Randes 
beitragen.  Jede  ventrale  Randplatte  tragt  einen  liangenden  Stachel. 
Beide  Flaclien  der  Scheibe  sind  mit  granulirten  Tafeln  bedeckt.  After 
subcentral.” 
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Two  species  are  described  in  tlie  text,  but  they  are  amalgamated  into 
one  in  an  appendicular  note  [ ’42,  p.  62] : 

“ Species  1.  SteUaster  Childreni  Gray. 

“ SteUaster  Childreni  Gray  Ann.  IY,  p.  278. 

“ Yerhaltniss  des  kleinen  Halbmessers  zum  grossen  wie  1 : 2J.  Die 
Arme  sind  sehr  spitz  und  die  Winkel  zwischen  ihnen  abgerundet.  Die 
Furclienpapillen  in  zwei  Reihen,  in  der  Innenreihe  sechs  auf  einer  Platte, 
die  mittlere  langer ; in  der  zwei  ten  Reihe  platte,  breite  vereinzelte ; zwdschen 
ihnen  zangenartige  Pedicellarien.  Die  Bauchseite  mit  grossen  Tafeln  besetzt, 
die  Tafeln  gleichformig  granulirt  und  zugleicli  mit  kleinen  klappenartigen 
Pedicellarien.  Die  Randplatten  viel  grosser  als  die  Bauch-  und  Rucken- 
platten,  16  an  jedem  Arme,  sind  eben  so  granulirt ; jede  untere  Randplatte 
tragt  einen  beweglichen,  hangenden,  platten  Stachel,  wie  eine  Franze, 
welcher  dreimal  so  lang  wie  breit  ist ; sie  haben  dieselbe  Gestalt  wie  die 
Papillen  in  der  aussern  Reihe  am  Rande  der  Axmfurchen.  Die  Rucken- 
platten  sind  etwas  seltener  granulirt.  Die  Porenfelder  sind  klein  und  be- 
schranken  sich  auf  die  Furchen  zwischen  den  Platten,  so  dass  sie  nur  von 
einigen  Poren  besetzt  sind.  Auf  alien  Platten,  sowohl  den  ventralen  als 
marginalen  und  dorsalen,  stehen  kleine  klappenartige  Pedicellarien,  mehrere 
oder  viele  auf  jeder  Platte. 

“ Grosse  : 4 Zoll. 

“ Fundort : Japan.  Im  Museum  zu  Berlin  und  Leyden.” 

“ Species  2.  SteUaster  equestris  Nob. 

“ Asterias  equestris  Retz.  Diss.  p.  12. 

“ Yerhaltniss  des  kleinen  zum  grossen  Radius  wie  1 : 2.  Die  Furclien- 
papillen  in  zwei  Reihen,  in  der  Innenreihe  mehrere,  bis  fiinf  auf  einer 
Platte,  klein,  in  der  Aussenreihe  eine  auf  jeder  Platte.  Die  Randplatten,  13 
an  jedem  Arme,  gegen  das  Ende  der  Arme  an  Grosse  allmahlig  abnehmend. 
Sie  sind  wie  alle  ubrigen  granulirt,  ohne  Pedicellarien.  An  jeder  ventralen 
Randplatte  ein  beweglicher  platter  Stachel.  Yon  den  Riickenplatten  liegen 
die  mittleren  in  einer  Reihe  bis  zum  Ende  der  Arme.  Sie  sind  grdssten- 
teils  einfach  granulirt.  Hier  und  da  zeichnen  sich  einzelne  Platten  dadurch 
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aus,  dass  sich  in  ihrer  Mitte  ein  kurzer  stumpfer,  runder  Hocker  erliebt, 
niclit  holier  als  breite  Poren  einzeln. 

“ Grosse  : 3 Zoll. 

“ Eundort : Ocean.  Im  Museum  zu  Lund.” 

The  note  in  the  appendix  referred  to  above  on  Stellaster  equestris  runs 
as  follows  [Muller  und  Trosbhel,  ’42,  p.  128] : 

“ Diese  Species  ist  nach  neuem  Materialien  zu  unterdriicken,  indem  sie 
mit  Stellaster  Cliildreni  zusammenfallt.  Das  Exemplar  von  Retzius  in  Lund 
hat  seine  Pedicellarien  verloren.” 

Acoording  to  the  law  of  priority  in  vogue  we  have  to  adopt  the  name 
of  St.  equestris  as  the  older. 

In  his  paper  of  1847  [p.  7.]  Gray  makes  some  remarks  on  this 
species  in  connection  with  the  two  species  described  by  him.  Under  Stell- 
aster incei  he  says,  “ This  species  is  very  like  Stellaster  Cliildreni , Gray, 
Ann.  and  Mag.  Nat.  Hist.  1840,  278 ; Muller,  Aster.  62.  128.  t.  4.  f . 3 ; 
Asterias  equestris  Retzius,  Diss.  12 ; but  it  is  purplish  when  dry ; the  back 
is  tubercular ; the  whole  surface  is  minutely  granular ; while  the  Japanese 
species  is  always  white,  the  back  smooth,  and  the  granules  of  the  surface 
are  so  minute  and  thin  that  they  are  very  easily  eroded,  and  the  lower 
marginal  plates  are  more  convex  and  the  central  ones  much  larger  than  the 
others.”  Again  under  Stellaster  belclieri  he  says,  “ This  species  is  intermediate 
between  S.  Cliildreni  and  S.  Inceit  having  the  white  colour  and  the  slender 
arms  of  the  former,  and  the  convex  back  and  tubercles  of  the  latter,  but 
the  tubercles  are  larger  and  fewer,  and  the  arms  are  more  slender,  having 
only  a single  series  of  plates  between  the  marginal  ones.” 

Dujardin  and  Hupe  describe  this  species  as  follows  [ ’62,  p.  407]  : 

“ Stellaster  de  Children.  Stellaster  Cliildreni. — Gray. 

[References  to  Gray,  Muller  and  Troschel  and  Retzius.] 

“ Espece  a corps  pentagonal,  dont  le  plus  grand  rayon  egale  deux  fois 
et  un  tiers  le  plus  petit.  Bras  tres  pointus,  separes  par  un  angle  rentrant 
arrondi.  Piquants  du  sillon  ventral  ou  ambulacraire  formant  deux  rangees, 
eeux  de  la  ran  gee  interne  sont  disposes  par  six  sur  chaque  plaque,  ceux  du 
milieu  etant  plus  longs ; la  rangee  exteme  porte  des  piquant  larges,  aplatis 
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et  isoles ; des  pedicellaires  en  pinces  existent  entre  ces  derniers  piqnants.  La 
face  ventrale  est  revetue  de  grandes  plaques  uniformement  granulenses.  Plaques 
marginales  beaucoup  plus  grandes  que  les  plaques  dorsales  et  ventrales,  au 
nombre  de  seize  sur  chaque  bras  et  aussi  granuleuses. 

“Chaque  plaque  marginale  inferieure  porte  un  piquant  mobile  et  pen- 
dant, de  forme  aplatie,  et  trois  fois  aussi  long  que  large. 

“ Les  plaques  dorsales  sont  un  peu  moins  granuleuses  que  les  ventrales. 

“ Les  pores  tentaculaires,  peu  nombreux,  occupent  de  petits  espaces  et 
s’etendent  sur  les  sillons  inferieurs  entre  les  plaques. 

“ Toutes  les  plaques  ventrales,  dorsales  et  marginales,  portent  de  petites 
pedicellaires  bivalves  plus  ou  moins  nombreuses. 

“ Dimension  : largeur  totale  108  mm. 

“ Habite  les  cotes  du  Japon. 

“ MM.  Muller  et  Troschel  avaient  d’abord  admis,  comme  deuxieme 
espece,  sous  le  nom  de  Stellaster  equestris , d’apres  Retzius,  une  Asterie 
faisant  partie  du  Musee  de  Lund,  que  plus  tard  ils  ont  reconnue  identique 
avec  la  precedente,  et  qui  n’en  differe  que  par  la  chute  des  pedicellaires. 
Muller  et  Troschel  (Naclit.  Syst.  der  Aster.).” 

Yon  Martens  mentions  St.  childreni  as  being  represented  by  Japanese 
specimens  in  the  Museums  of  Leyden,  London  and  Berlin  [ ’65,  p.  353]  and 
describes  equestris  at  some  length  further  on  [ ’65,  p.  356  ] : 

“ Goniaster  Stellaster ) equestris  Betz.  sp. — Stellaster  Childreni  (Gray  Ann. 
and  Mag.  n.  h.  YI.  1841,  p.  278  ?).  Mull.  u.  Troschel  Syst.  Asterid.  p.  62 
und  128.  Taf.  4.  Fig.  3. — St.  gracilis  Mobius  Abhandl.  des  naturwiss. 
Yereins  in  Hamburg  Bd.  IY.  1860.  S.  12.  Taf.  4.  Fig.  3.  4. 

“ Oben  und  unten  mit  gekornten  Tafeln  bedeckt.  Randplatten  gleich- 
massig  granulirt,  die  unteren  mit  je  einen  platten,  eingelenkten  Stachel. 
Armwinkel  ausgerundet,  aber  Anne  lang  und  gegen  die  Spitze  dunn.  An 
den  von  mir  im  chinesischen  Meer  gesammelten  ist  der  After  nicht  merklich 
excentrisch,  und  es  finden  sich  funf  kleine  Hocker,  von  beiden  Seiten  etwas 
zusammengedriickt,  ein  regelmassiges  Funfeck  bildend,  das  ungefahr  gleich- 
weit  vom  Centrum  als  vom  Rande  entfernt  ist,  und  in  dessen  Umriss  auch 
die  Madreporenplatte  fallt.  Die  Pedicellarien  (klappenartige/  sind  auf  der 
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Riickenseite  seltener  als  auf  der  Bauchseite.  Die  grosseren  Riickentafeln 
werden  reichlicli  so  gross  wie  der  von  oben  sichtbare  Theil  der  Bandplatten, 
(auch  bei  den  Muller’ schen  Originalexemplaren).  Poren  in  Gruppen  auf 
dem  Biicken  der  Arme  und  Scheibe.  Drei  Reilien  von  Flatten  auf  dem 
Armriicken  zwisclien  den  Bandplatten  im  mittleren  Drittel  der  Armlange, 
weiterhin  eine  einzige  Reihe  und  zuletzt  stossen  die  Bandplatten  zusam- 
men. 

“ In  der  siidcliinesisclien  See  und  der  Formosastrasse  aus  Schlamm- 
grund,  in  40  und  25  Faden  Tiefe  mit  dem  Sclileppnetz  aufgefisclit. 

“Der  Unterscliied  der  Gattung  Stellaster  von  Gonmster  ( Goniodiscus 
und  Astrogonium  M.  Tr.)  beruht  hauptsachlich  auf  den  Staclieln  der  unteren 
Bandplatten ; wenn  man  bedenkt,  wie  wenig  constant  diese  bei  Arten  von 
Oreaster  sind,  so  erscheint  er  von  wenig  Gewicht.  St.  equestris  ist  in 
Gestalt  wie  in  Bekleidung  der  Biicken-  und  Bauchseite  sehr  ahnlich  dem 
Astrogonium  capella  Muller  u.  Troschel,  so  dass  man  erst  die  Furchenpa- 
pillen  und  die  innersten  Baucliplatten  (vgl.  unten)  anselien  muss,  um  G. 
capella  nicht  fur  einen  kahl  gewordenen  Stellaster  equestris  zu  lialten. 

“ Die  kleinen  Hocker  der  Oberseite  so  wie  die  Pedicellarien  scheinen  bei 
dieser  Art  mehrfacli  zu  variiren.  Das  Originalexemplar  von  Stellaster  Childrens 
Gray  im  brit.  Museum,  das  Prof.  Peters  darauf  zu  untersuchen  die  Giite 
hatte,  zeigte  gar  keine  bestimmten  Hocker,  sondern  nur  einige  leichte  An- 
schwellungen.  Das  Exemplar  des  Berliner  Museums,  nach  welchem  Muller 
und  Troschel  die  Art  besclirieben,  ist  an  der  Oberseite  sehr  abgerieben 
und  zeigt  nur  stellenweise  Spuren,  welche  auf  friiheres  Vorhandensein 
solcher  Hocker  deuten.  St.  Ghildreni  des  Hamburger  Museums  zeigt  die 
Hocker,  aber  in  unregelmassigen  A_bstanden  vom  Centrum,  von  den  zwei 
Exemplaren  des  St.  gracilis  Mobius  ebendaselbt  das  eine  je  zwei,  das  andere 
2,  1 oder  keinen  Hocker  in  einem  Radius.  Die  Poren  stehen  auf  der 
Oberseite  stets  zu  2-5  zusammen,  und  erstrecken  sich  bei  den  von  Mobius 
als  gracilis  bezeichneten  Exemplaren  weiter  gegen  die  Mitte  der  Schale  als 
bei  den  andern.  Uebrigens  sind  bei  alien  mir  vorliegenden  Exemplaren  von 
Stellaster  die  Poren  auf  den  Armen  zahlreicher  als  auf  der  Scheibe  und  fehlen 
vollig  in  der  Mitte  der  Interradialraume,  die  durch  zwei  Reihen  grdsserer 
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Biickenplatten  bezeiclinet  ist.  Die  klappenformigen  Pedicellarien  sind  bei 
dem  Berliner  Originalexemplar  ebenso  zahlreich  auf  der  Oberseite  wie  auf 
der  Unterseite ; bei  den  von  Mobius  als  St.  Ghildreni  und  den  als  gracilis 
von  ilim  unterschiedenen  Exemplaren  des  Hamburger  Museums  oben  weniger 
zahlreich.  Die  der  Unterseite  sind  bei  dem  Hamburger  Ghildreni  kaum 
zweimal  so  breit  (scheinbar  lang)  als  dick,  bei  dem  Berliner  viele  dreimal 
so  breit,  doch  nicht  alle,  bei  gracilis  Mobius  sogar  viermal,  bei  den  von  mir 
gesammelten  meist  nur  doppelt  so  breit.  Doch  wechselt  dieses  Yerhaltniss 
zwischen  den  Pedicellarien  desselben  Individnums  zu  bedeutend,  als  dass  ein 
Artunterschied  darauf  zu  begriinden  sein  diirfte.” 

As  to  Stellaster  gracilis  Mobius,  which  YON  Mabtens  regards  as  a synonym 
of  the  present  species,  both  Perkier  [’76,  p.  43]  and  Sladen  [’89,  p.  322] 
agree  in  referring  it  to  St.  incei  Gray. 

Stellaster  mulleri,  which  is  regarded  by  Sladen  as  a synonym  of  Stellaster 
eqnestris,  is  also  described  in  the  same  work  [yon  Martens,  ’65,  p.  359]  : 

“ Gonicister  (, Stellaster ) Mulleri  n.  sp. 

Scheibenradius  zum  Armradius  wie  1:3.  F urchenpapillen  der  ausseren 
Beihe  nicht  grosser  als  die  der  inneren,  mehrere  auf  einer  Platte.  Keine 
Hocker  und  keine  Pedicellarien  auf  der  Biickenseite.  Poren  nur  einzeln 
zwischen  den  Biickenplatten,  auf  der  Scheibe  seltener.  (Bei  alien  mir  vor- 
liegenden  Arten  fehlen  die  Poren  in  der  Mitte  der  Interbrachialraume,  welche 
zugleich  durch  zwei  Beilien  etwas  grosserer  Platten  ausgezeichnet  ist.) 
Schon  von  der  Mitte  der  Armlange  an  nur  eine  Beihe  Biickenplatten 
zwischen  den  Bandplatten.  Nur  12  Bandplatten.  Obere  Bandplatten  ohne 
Hocker,  Yon  den  unteren  tragen  bei  weitem  nicht  alle  einen  Stachel. 

" Farbe  des  trocknen  weiss.  Grosser  Badius  32  Mill.,  kleiner  11}  Mill. 
“ Ein  Exemplar  im  Berliner  Museum  mit  der  Etikette ; St.  Ghildreni. 
Japan.  Bachmann. 

“ Sollte  Gray’s  Ghildreni  unser  Mulleri , sein  Belcheri  unser  equestris 
und  sein  Incei  unser  tuhercnlosus  sein?  Ich  bin  desslialb  nicht  geneigt  es 
zu  glauben,  weil  man  nicht  wohl  annehmen  darf,  dass  Gray  die  iibrigen 
wresenthche  Unterschiede  der  von  mir  beschriebenen  Arten  iibersehen 
liatte. 
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“ Es  scheint  demnach  eine  Reilie  nah  verwandter  Arten  vom  (siidlichen) 
Japan  bis  in  den  indischen  Archipel  sicli  zu  erstrecken.” 

In  his  work  of  1866  Gray  simply  reproduces  the  descriptions  of  his 
earlier  papers,  but  gives  figures  of  this  species,  and  among  others  makes  the 
following  remark  [’66,  p.  7]  : 44  b.  Stellaster  gracilis , Mobius,  Abhandl.  IV. 

1860,  ii.  t.  11.  f.  3,  4,  which  is  very  nearly  allied,  if  not  the  same  in  a 
rather  different  state.  This  state  has  also  been  described  by  Dujardin  under 
the  name  of  Astrogonium  Souleyetii. 

As  to  Astrogonium  souleyetii  Duj.  & Hupe,  it  is  a synonym  of  Iconaster 


lemgimanus  (Mobius)  [Sladen,  ’89,  p.  262]. 

Von  Martens  again  refers  to  this  species  as  follows  [’67,  p.  112]  : 

“ Ein  kauflich  erworbenes  Exemplar,  angeblich  aus  der  cliinesischen  See, 
zeigt  fiinf  Gruppen  von  kleinen  Hockern  auf  dem  Scheibenriicken,  was  eine 
weitere  Variation  derselben  darstellt,  und  die  oben  tuberculosus  genannte  Art 
wieder  enger  an  equestris  anschliesst.” 

Lutken  combines  the  three  genera,  Stellaster,  Astrogonium  and  Gonio- 
discus  under  the  Goniaster  of  Agassiz  and  mentions  or  describes  six  species, 
G.  equestris  Retz.,  G.  incei  Gray,  G.  tuberculosus  v.  Mart.,  G.  belcheri  Gray, 
G.  mulleri  v.  Mart.,  and  G.  JDiibenii  Gray.  Of  these  the  last  named  species 
lias  since  been  referred  to  the  genus  Pentagonaster  ( Tosia ).  Goniaster  equestris 
is  described  as  follows  [’71,  p.  245]  : 

“ Goniaster  (Stellaster)  equestris  (Retz.). 


“Et  Exemplar  fra  Eormosa-Kanalen 
(R=40  mm.,  r=16  mm.)  stemmer 
rneget  godt  med  Beskrivelsen  af  S. 
equestris  i 4 System  d.  Asteriden,’ 
som  er  udkastet  efter  Retzius’s  Ori- 
ginal-Exemplar i Lund.  Det  har 
ligesom  dette  13  Randplader  paa  liver 
Side  af  hver  Arm  og  en  Kreds  af 
Knuder  (her  fire,  den  femte  mangier) 
paa  Ryggen  i samme  Afstand  fra 
Midtpunktet  som  Madreporpladen. 
Disse  Knuder  omtales  ogsaa  af  v. 
Martens  hos  hans  i det  svdlige 


A specimen  from  Formosa  Strait 
(R=40  mm.,  r=16  mm.)  agrees  very 
well  with  the  description  of  S.  equestris 
in  the  4 System  der  Asteriden,’  which 
is  based  on  Retzius’  original  speci- 
men in  Lund.  It  has  like  it  13 
marginal  plates  on  each  side  of  each 
arm  and  a circle  of  nodes  (in  this 
case  four,  the  fifth  is  wanting)  on  the 
back  at  the  same  distance  from  the 
centre  as  the  madreporic  plate.  These 
nodes  are  also  mentioned  by  v.  Mar- 
tens in  his  specimens  obtained  in 
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Kina-Hav  og  i Formosa-Straedet  fis- 
kede  Exemplarer,  og  paa  to  forelig- 
gende  torre  Exemplarer,  hvis  Op- 
bevaringstilstand  er  mindre  god,  kan 
man  endnu,  ligesom  paa  Grays  cite- 
rede  Figur,  paavise  Stedet,  livor  de 
have  siddet.  Som  betegnende  for 
Arten  vilde  jeg  foruden  disse  fern 
Knuder  endnn  anfore  (med  Gray) 
den  hvide  Earve  (eller  vel  rettere  den 
farvelose  Tilstand  af  de  torrede  eller 
i Spiritus  opbevarede  Exemplarer), 
fremdeles  den  forholdsvis  staerke  Ud- 
vikling  af  Randpladerne,  isaer  i Arm- 
vinklerne,  de  egenlige  Rygpladers 
regelmaesige,  i Almindelighed  sex- 
kantede  Form,  de  faa  Porer,  der  oftest 
ere  anbragte  i Hjornerne  mellem  disse 
Plader  og  som  i Armenes  indre  Del, 
livor  Armene  stode  til  Skiven,  danne 
Grupper  paa  5-6,  men  ellers  sidde 
enkeltvis  eller  kun  ganske  faa  sam- 
men ; de  lade  sig  i ovrigt  forfolge 
lige  til  Stjernens  Midtpnnkt.  Endnn 
kan  anfores,  at  der  ses  ikke  faa 
‘ Pedicellariae  valvulatae  ’ paa  de  al- 
mindelige  Ryg-  og  Bugplader ; ogsaa 
paa  Randpladerne  har  jeg  iagttaget 
enkelte.  Af  Ambulakralpapiller  er  der 
gjerne  6 fine  i liver  Gruppe  i den 
indre  Raekke,  og  en  eller  hojst  to  i 
den  ydre ; at  de  sidstnaevnte  i Form 
og  Storrelse  omtrent  stemme  med 
Bugrandpladernes  Pigge,  er  bekjendt. 

G.  equestris  synes  at  vaere  ndbredt 
fra  Japan  til  Formosa-Straedet  og  det 
sydkinesiske  Hav. 


the  Southern  China  Sea  and  the  Strait 
of  Formosa,  and  in  two  dried  ex- 
amples before  me,  which  are  in  a 
less  good  condition  of  preservation, 
one  can  also,  as  in  Gray’s  figure  above 
cited,  still  point  out  the  place,  where 
they  were  situated.  As  characteristic 
for  the  species  I would  mention,  be- 
sides these  five  nodes,  (with  Gray) 
also  the  white  colour  (or  perhaps 
more  correctly  the  colourless  condition 
of  the  specimens  either  dried  or  pre- 
served in  alcohol),  as  also  the  re- 
latively good  development  of  the  mar- 
ginal plates,  especially  in  the  arm 
angles,  the  regular,  in  general  hexa- 
gonal form  of  the  true  dorsal  plates, 
the  few  pores,  which  are  most  fre- 
quently situated  in  the  angles  between 
these  plates  and  which  form  groups 
of  5-6  in  the  inner  part  of  the  arms, 
where  the  latter  join  the  disk,  but 
elsewhere  occurring  either  single  or 
only  very  few  together ; they  can 
besides  be  followed  even  to  the  centre 
of  the  star.  It  may,  moreover,  be 
mentioned  that  there  are  seen  not 
few  ‘ pedicellariae  valvulatae  ’ on  the 
dorsal  and  ventral  plates  in  general; 
I have  also  observed  single  ones  on  the 
marginal  plates.  Of  the  ambulacral 
papillae  there  are  usually  6 fine  ones 
in  each  group  of  the  inner  row,  and 
one  or  at  most  two  in  the  outer ; that 
the  last  mentioned  ones  nearly  agree 
in  form  and  size  with  the  spines  of  the 
ventral  marginal  plates  is  known. 

G.  equestris  appears  to  be  distri- 
buted from  Japan  to  Formosa  Strait 
and  the  South  China  Sea. 
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Perrier,  in  his  work  on  pedicellarire,  makes  the  following  remarks 

[’69,  p.  92] : 

“ Stellcister  Childreni , Gray. — Les  Pedicellaires  en  pince  de  cette  espece 
ont  ete  figures  par  Muller  et  Troschel  : mais  la  figure  qu’ils  en  donnent 
est  certainement  une  figure  de  fantaisie.  On  no  trouve  jamais  dans  les 
Pedicellaires  des  Asteries  cette  dentelure  reguliere  que  represente  la  planche 
IV  du  System  der  Asteriden , la  meme,  du  reste,  qui  porte  une  figure  tout  a 
fait  inexacte  de  Pedicellaires  croises  de  1* Asteracanthion  gelatinosus , et  qui 
n’est  guere  plus  heureuse  pour  les  Pedicellaires  droite  de  la  meme  espece. 
Les  Pedicellaires  en  pince  du  Stellaster  Childreni  sont  situes  un  peu  en 
arriere  des  piquants  du  sillon  ambulacraire,  entre  ceux-ci  et  la  ligne  de 
piquants  aplatis  qui  suit.  Ils  sont  assez  allonges,  minces,  formes  d’un  tissu 
calcaire  reticule,  fort  irregulier,  concave  a l’interieur,  et  a bords  herisses  d’un 
grand  nombre  de  points  calcaires  perpendiculaires  a la  direction  de  ce  bord. 

“Les  Pedicellaires  valvulaires  sont  situes  sur  la  plupart  des  plaques 
ventrales,  dorsales  et  marginales ; ils  sont  assez  peu  nombreux,  et  relative- 
ment  tres-petits.  La  planche  IV  du  System  der  Asteriden  de  Muller  et 
Troschel  donne,  dans  ses  figures  3 et  4,  une  bonne  idee  de  leur  nombre,  de 
leur  grandeur  et  de  leur  disposition. 

“ Le  Stellaster  Childreni  presente  done  dans  ses  Pedicellaires  la  meme 
disposition  generale  que  les  especes  des  genres  precedents.15  Tous  ces  genres 
sont  du  reste  intimement  unis  entre  eux.” 

In  his  “ Revision,”  Perrier  regards  Stellaster  as  a subgenus  of  Pen- 
tagonaster , the  characteristic  of  which  lies  in  the  “ plaques  marginales  ventrales 
portant  chacune  un  piquant  aplati.”  After  citing  the  synonyms  and  litera- 
ture he  makes  the  following  remarks  on  this  species,  which  he  now  calls 
Pentagonaster  {Stellaster)  equestris  [’76,  p.  42]:  “ Un  seul  exemplarie  des- 

seche,  sans  localite,  dans  la  collection  du  Jardin  des  Plantes ; il  provient  de 
la  collection  Michelin.  Le  type  de  Gray  est  originaire  du  Japon.  On 
trouve  aussi  cette  espece,  suivant  le  docteur  Lutken,  dans  la  mer  de  Chine 
meridionale  et  le  detroit  de  Formose.” 

Only  two  species  of  Stellaster  were  obtained  by  the  Challenger,  St.  incei 


1)  Nectria , Goniodiscus,  etc. 
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(sjn.  St.  belclieri  Gray  and  St.  gracilis  Mobius)  and  St.  princeps,  the  latter 
a new  species.  Sladen,  however,  makes  some  general  remarks  on  the  Pen- 
tagonasteridce , from  which  the  following  extract  may  be  made  as  bearing  on 
this  species  [’89,  p.  261]  : 

“ I have  substituted  the  generic  name  Ogmaster  for  that  of  Dorigona. 
The  starfish  described  by  Gray  in  1866  under  the  name  of  Dorigona 

reevesii  is  the  same  species  as  that  previously  described  by  Muller 

and  Troschel  in  1842  under  the  name  of  Goniodiscus  capellci.  In  1865 

VON  Martens  placed  this  form  in  a subgenus  to  which  he  gave  the 

name  Ogmaster , ranking  it  under  Goniaster.  The  claim  of  this  form  to 
generic  recognition  has  since  been  admitted,  and  it  follows  in  my  opinion 
that  the  name  of  the  starfish  in  question  should  therefore  be  Ogmas- 
ter capella  (M.  & T.)  von  Martens.  (Its  synonyma  are  Dorigona  reevesii , 
Gray,  and  Goniaster  mulleri , Lutken  ; but  not  Goniaster  (, Stellaster ) mulleri 
of  von  Martens).  The  Goniaster  {Stellaster)  mulleri  of  von  Martens  is  a 
true  Stellaster , which  is  so  nearly  allied  to  Stellaster  equestris  that  I am  unable 
to  distinguish  it,  and  I am  therefore  constrained  to  consider  Goniaster  millleri 
as  a synonym  of  that  species.  Both  Lutken  and  Perrier  have  been  in 
error  in  regarding  von  Martens’  form  as  identical  with  the  species  described 
by  Gray  as  Dorigona  reevesii .”  Again,  he  makes  the  following  remarks  on 
the  genus  Stellaster  [’89,  p.  321]  : 

“I  consider  that  this  genus  well  merits  independent  recognition,  and 
that  in  any  case  its  structural  characters  do  not  justify  its  being  regarded 
as  a mere  subdivision  of  the  genus  Pentagonaster,  unless  the  limits  of  that 
genus  are  made  much  more  extended  than  has  ever  yet  been  proposed  by 
any  classifier.  To  take  such  a step  would  be  in  my  opinion  to  ignore  alto- 
gether what  should  be  recognised  as  the  characters  of  a genus,  and  would 
almost  necessitate  a reversion  to  the  old  idea  of  a genus  founded  on  single 
arbitrary  characters  rather  than  on  the  consideration  of  the  affinities  and 
differences  of  its  morphological  structure  as  a whole. 

“ Stellaster  is  in  many  respects  structurally  related  to  Goniodiscus , 
as  limited  by  M.  Perrier,  and  I have  placed  them  in  the  same  -sub- 
family.” 
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Kcehler  gives  the  following  description  of  the  specimens  studied  by 
him  from  the  Sunda  Isles  [’95,  p.  393] : 

“ Trois  echantillons,  dont  deux  entiers  (R=:  60  mill.,  r= 22  mill.)  et  un 
autre  plus  grand  dont  les  bras  sont  casses  (r=30  millim.). 

“Yon  Martens,  qui  a donne  une  description  tres  complete  de  cette 
espece,  a attire  l’attention  stir  les  variations  individuelles  qu’elle  presente  et 
qui  portent  en  particulier  sur  les  pedicellaires  et  sur  les  cinq  tubercules  qui, 
dans  la  plupart  des  cas,  ornent  la  face  dorsale  du  test.  Ces  cinq  tubercules 
existent  sur  les  deux  echantillons  non  endommages ; ils  manquent  cliez  le 
troisieme,  ou  je  ne  trouve  aucune  cicatrice  attestant  qu’ils  s’y  trouvaient. 

“ Les  pores  de  la  face  dorsale  s’etendent  presque  jusqu’au  milieu  du 
disque.  II  en  existe  quatre  rangees : une  de  chaque  cote  des  plaques  radiales 
medianes  ou  ils  sont  disposes  en  groupes  de  deux  ou  trois,  et  une  autre  en 
dehors  de  la  rangee  de  plaques  suivantes  oil  les  groupes  sont  de  quatre  a 
cinq.  Ces  pores  s’etendent  jusqu*  an  milieu  des  bras ; ils  font  completement 
defaut  dans  les  espaces  interradiaux.  Les  pedicellaires  sont  irregulierement 
repartis  sur  la  face  dorsale ; sur  la  face  ventrale  ils  sont  un  peu  plus  grands, 
mais  presque  exclusivement  limites  aux  plaques  qui  avoisinent  le  sillon  am- 
bulacraire.  L’anus  est  central ; les  piquants  du  sillon  ambulacraire  sont 
disposes  en  deux  rangees ; l’interne  en  comprend,  sur  chaque  plaque,  huit  ou 
neuf  qui  sont  petits  et  disposes  en  eventail ; les  externes,  au  nombre  de  trois, 
sont  grands,  larges  et  inegaux.  Le  nombre  des  plaques  marginales  est  de 
dix-neuf.  Les  piquants,  que  portent  les  plaques  marginales  ventrales,  sont 
elargis  et  coupes  carrement ; ils  se  continuent  jusqu’  a l’extremite  des  bras.” 

This  species  is  again  mentioned  by  Kcehler  in  the  collection  of  the 
Indian  Museum  [:10,  p.  79] : 

“ Station  239.  11°  44'  30"  Lat.  N.,  92°  55'  Long.  E.  Profondeur  55 
brasses.  Nombreux  echantillons. 

“ Tous  les  exemplaires  ont  a peu  pres  la  merne  taille  et  le  diametre  ne 
varie  guere  que  de  quelques  millimetres:  en  moyenne,  11  = 27  mm.  etr=12.5 
mm.  Ils  sont  bien  conformes  aux  dessins  que  Muller  et  Troschel  ont 
publies  autrefois  sous  le  nom  de  Stellaster  Childreni  et  ils  n’offrent  pas  de 
variations.  Les  plaques  dorsales  sont  constamment  depourvues  de  tubercules ; 
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les  pedicellaires  valvulaires,  tou jours  tres  petits,  se  montrent  de  preference 
du  cote  dorsal  sur  les  plaques  voisines  des  marginales  dorsales,  et,  a la  face 
ventrale,  sur  les  plaques  qui  font  immediatement  suite  aux  adambulacraires. 

“ Quelques  ecliantillons  portent  des  Prosobranches  parasites  dont  les  uns, 
plus  nombreux,  appartiennent  au  genre  Thyoa  et  les  autres  au  genre  Eulima . 
Les  parasites  sont  presque  toujours  fixes  sur  les  plaques  marginales  ventrales 
ou  sur  la  ligne  de  separation  des  marginales  dorsales  et  ventrales. 

“ Je  me  contente  de  donner  ici  quelques  photographies  representant  les 
parasites  en  place  (PL  VIII,  fig.  7 ; PL  X,  fig.  4 ; Pl.  XIII,  fig.  5 ; Pl.  XIV, 
fig.  5 et  6 ; Pl.  XV,  fig.  9).  UEvlima  a provoque  sur  deux  exemplaires 
certaines  deformations  des  plaques  marginales  dont  les  plus  marquees  s’observ- 
ent  cliez  celui  qui  est  reproduit  Pl.  XIV,  fig.  6.  Je  crois  que  les  deux 
especes  auquelles  ces  parasites  appartiennent  sont  nouvelles  et  je  me  propose 
de  les  etudier  en  detail  dans  un  autre  travail.” 

I have  examined  six  specimens  of  this  species,  all  from  the 
same  locality.  The  measurements  are  as  follows  : 


Specim. 

r 

mm. 

R 

mm. 

R : r 

1 

24 

68 

2.8 

2 

26 

60 

2.3 

3 

26 

62 

2.4 

4 

26 

67 

2.6 

5 

27 

72 

2.7 

6 

28 

68 

2.4 

In  all  of  my  specimens  the  abactinal  surface  is  plane  or  very 
slightly  convex,  and  the  actinal  is  either  plane  or  very  slightly 
concave.  The  disk  is  very  large  and  the  arms  are  comparatively 
long  and  slender,  especially  in  the  distal  part.  The  interbrachial 
arcs  are  very  open.  The  plates,  both  of  the  actinal  and  abactinal 
sides,  are  uniformly  covered  with  such  fine  granules  that  they 
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appear  almost  perfectly  smooth  to  the  naked  eye.  The  papular 
pores  form  groups  of  three  to  five  on  the  disk,  mostly  situated  in 
the  interspaces  between  the  corners  of  the  abactinal  plates,  but  in 
the  distal  half  of  the  arms  they  occur  single.  They  are  absent 
in  the  interradial  lines. 

Super omarginals. — These  vary  in  number  from  14  to  19  in  my 
specimens.  In  the  interbrachial  arcs  they  present  a lightly  convex 
rounded  surface  which  shows  both  on  the  abactinal  side  and  the 
lateral  margin  ; further  out  in  the  arms  the  lateral  and  abactinal 
surfaces  are  more  distinct  from  each  other,  although  the  edge  is 
well  rounded  all  through  (PI.  XIV,  fig.  219).  In  the  interbrachial 
arcs  they  look  almost  rectangular  in  outline  both  from  the  abac- 
tinal and  the  lateral  side.  They  are  uniformly  covered  with  very 
fine  granules,  which  are  somewhat  coarser  toward  the  borders,  and 
with  similar  granules  of  the  adjacent  plates  form  in  some  cases 
an  elevated  distinct  line  between  the  plates.  Most  of  the  supero- 
marginal  plates  bear  a few  valvate  transversely  elongated  pedi- 
cellariae,  which  may  be  very  small  and  inconspicuous  and  easily 
overlooked,  especially  in  wet  specimens.  They  are,  however, 
sometimes  considerably  elongated  transversely,  and  in  such  cases 
are  rather  conspicuous. 

Infer omarginals. — The  inferomarginals  are  strictly  coincident 
with  the  superomarginals,  and  present  a more  angular  edge,  espe- 
cially in  the  interbrachial  arcs,  so  that  the  lateral  and  actinal  faces 
are  very  distinct  (PI.  XIV,  fig.  220).  The  granules  covering  them 
are  exactly  like  those  of  the  superomarginals,  but  the  striking 
difference  between  the  plates  of  the  two  series  is  that  the  in- 
feromarginals bear  each  a movable  spatulate  spine  articulated 
with  the  plate  by  means  of  a constricted  base.  These  spines 
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are  in  a line,  all  borne  close  to  the  angular  edge  of  the 
plates,  and  may  be  absent  from  a few  plates  near  the  tip  of  the 
arms.  On  the  first  inferomarginal  plate  the  spine  is  but  little 
removed  from  the  middle  of  the  edge,  but  in  all  the  rest  it  is 
attached  near  the  distal  end.  Occasionally  there  are  two  spines 
on  one  plate.  The  inferomarginal  plates  bear  transversely  elonga- 
ted valvate  pedicellarise,  exactly  similar  in  form  to  those  of  the 
super omarginals,  but  usually  larger.  Many  of  the  more  elongated 
ones  show  one  or  a few  constrictions,  showing  clearly  that  they 
were  formed  by  the  coalescence  of  two  or  more  pedicellariae. 
There  are  indications  that  these  constituent  pedicellariae  are  again 
formed  by  a linear  fusion  of  two  series  of  granules,  each  valve 
consisting  in  fact  of  many  granuliform  portions.  In  some  cases 
there  may  be  as  many  as  three  or  four  constrictions  on  a single 
pedicellaria.  There  are  also  some  in  which  the  constituent  parts 
stand  at  a considerable  angle  to  each  other.  The  pedicellariae  of 
the  marginals,  both  superior  and  inferior,  are  exceedingly  low  and 
scarcely  rise  above  the  general  surface  of  the  granules  by  which 
they  are  surrounded. 

Adambulacrals. — The  adambulacral  plates  are  narrow  and  com- 
paratively long  and  their  boundary  towards  the  ventrolaterals  is 
not  very  distinct,  so  that  the  first  series  of  the  latter  are  apt  to 
be  mistaken  for  the  adambulacrals.  The  armature  is  simple  and 
very  characteristic  : the  furrow  series  consists  of  5-7  spines  with 
rounded  ends  arranged  in  a palmate  form  and  connected  to- 
gether close  to  the  base  by  a web-like  membrane  (PI.  XIII, 
fig.  213) ; the  spines  are,  however,  usually  so  close  together 
that  the  connecting  membrane  is  not  conspicuous.  On  the 
actinal  surface  at  the  outer  end  of  the  plate  on  a low  tubercle 
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and  separated  from  the  farrow  series  of  spines  by  a farrow  is  a 
flattened,  spatulate  spine,  similar  in  shape  to  those  of  the  infero- 
marginal series  bat  shorter,  and  usually  turned  away  from  the 
farrow.  Occasionally  this  spine  is  doubled  or  even  trebled  (PI. 
XIII,  fig.  213)  and  in  such  cases  the  individual  spines  are  smaller 
than  when  there  is  only  one.  Beginning  with  the  second 
adambulacral  plate,  there  is  a forcipiform  pedicellaria  at  the 
adcentral  end  of  each  plate  in  the  longitudinal  groove  separating 
the  furrow  series  of  spines  from  the  spatulate  ones  (PI.  XIII,  fig. 
213,  214).  Occasionally  it  is  curved  towards  one  side,  but  usually 
it  is  straight.  From  near  the  base  of  the  arms  on  the  adam- 
bulacral plates  are  in  direct  contact  with  the  inferomarginal  series. 

Moutli-plates . — Viewed  from  the  actinal  side  each  mouth- 
plate  is  triangular  in  form,  apposed  to  its  fellow  by  its  longest 
side  and  facing  the  first  adambulacral  plate  by  its  shortest.  On 
the  furrow  border  of  the  plate  there  is  a compact  series  of  7-9 
stout,  flattened,  somewhat  wedge-shaped  spines  (PI.  XIII,  fig.  212). 
On  the  actinal  surface,  close  to  the  furrow  series,  there  are  on 
each  plate  one  to  three  stout  spines  similar  in  general  form  to  the 
outer  spines  of  the  adambulacral  plates  but  usually  less  stout. 
The  rest  of  the  actinal  surface  of  the  mouth-plates  is  covered  over 
with  flattened,  rounded,  polygonal  granules,  which  are  much  coarser 
than  those  of  the  ventrolaterals. 

Ventrolaterals. — The  ventrolateral  plates  are  well  developed 
and  very  conspicuous.  There  are  nearly  forty  of  them  in  each 
interradius ; the  individual  plates  are  irregularly  polygonal  and 
those  near  the  inferomarginal  series  are  smaller  than  the  more  ad- 
central ones,  those  in  contact  with  the  adambulacral  plates  forming 
a distinct  V-shaped  series  in  each  interradius  ; a second  similarly 
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shaped  series  can  usually  be  distinguished,  although  much  more 
irregular  than  the  former,  and  there  are  some  half  a dozen 
plates  between  the  second  series  and  the  inferomarginal 
plates.  The  ventrolateral s are  uniformly  covered  with  very  fine 
granules,  and  the  individual  plates  are  separated  only  by  shallow 
grooves.  The  larger  plates  bear  several  valvate  pedicellarige  which 
are  considerably  elongated  transversely  (PI.  XIII,  fig.  217).  For 
instance,  on  one  of  the  larger  plates  of  the  Y-shaped  series  in 
contact  with  the  adambulacral  plates  I counted  as  many  as  some 
ten  pedicellariae ; it  must,  however,  be  remarked  that  the  counting 
of  the  individual  pedicellariae  on  such  a plate  is  attended  with 
some  difficulties,  since  several  of  the  elongated  pedicellariae  show, 
as  on  the  marginal  plates,  constrictions,  and  there  are  all  degrees 
of  coalescence,  so  that  the  separation  into  individual  pedicellariae 
is  not  always  distinct  (PI.  XIII,  fig.  216).  The  smaller  plates  in 
contact  with,  the  inferomarginal  series  are  mostly  destitute  of 
pedicellariae. 

Abactinal  plates. — The  abactinal  plates  are  rounded -polygonal 
and  in  all  my  specimens  they  can  be  distinguished  into  two  groups 
with  tolerable  precision,  viz.  radial  and  interradial  plates.  The  latter 
are  larger  and  there  are  usually  4-6  plates  in  each  interradius, 
which  are  larger  than  the  remaining  plates  near  the  superomar- 
ginal  series,  the  whole  forming  a somewhat  triangular  group.  The 
radial  plates  are  smaller  than  the  larger  interradial  plates  and 
occupy  the  whole  abactinal  surface  of  the  arms  between  the 
marginals,  and  on  reaching  the  disk  they  are  continued  on,  with 
diminishing  breadth  of  the  whole  group,  towards  the  centre,  where 
all  meet  together  and  form  a group  of  central  plates.  In  this 
central  group  one  can  mostly,  though  not  always,  distinguish  a 
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central  plate  and  five  radial  plates  surrounding  it  on  all  sides  and 
forming  the  apices  of  the  groups  of  radial  plates  just  mentioned. 
In  the  same  radial  line  with  these  five  apical  plates,  one  can 
usually  make  out  a series  of  somewhat  regularly  square  plates 
running  through  the  whole  or  at  least  the  greater  part  of  the  length 
of  the  arms.  In  the  basal  part  of  the  arms  there  is  one  more  series 
on  either  side  of  this  radial  series  which  terminates  towards  the 
centre  just  before  reaching  the  apical  plates.  Between  this  last 
mentioned  series,  the  superomarginals  and  the  larger  interradial 
plates  above  mentioned  lie  a number  of  small  plates  of  irregular 
form.  The  abactinal  plates  extend  mostly  to  the  tip  of  the 
arms,  and  only  the  last  one  or  two  pairs  of  supermarginal  plates 
are  in  contact  with  each  other. 

The  abactinal  plates  are  all  uniformly  covered  with  fine 
granules  exactly  similar  to  those  of  the  marginal  plates.  The 
majority  of  them  bear  pedicellariaG  similar  in  form  to  those  of  the 
superomarginals,  but  usually  so  small  as  to  be  entirely  inconspi- 
cuous (PL  XIII,  fig.  215). 

The  tubercles  on  the  abactinal  surface  mentioned  by  several 
writers  as  a characteristic  of  this  species  are  variable  in  number  and 
position.  In  what  may  be  looked  upon  as  a typical  case,  there  are 
five  tubercles  in  all,  one  for  each  radius,  and  all  equidistant 
from  the  centre  of  the  disk.  In  one  or  two  of  the  specimens 
the  tubercles  have  been  abraded,  but  their  position  and  number  can 
be  told,  as  they  leave  hollow  traces  behind.  In  one  specimen  there 
are  only  three  of  these  tubercles,  while  in  another  there  are  as  many 
as  twenty.  In  the  latter  case  five  of  the  larger  tubercles  are  situat- 
ed as  in  the  typical  case  and  the  remainder  lie  mostly  within  the 
pentagon  formed  by  the  former  and  only  one  outside  it.  In  a 
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third  specimen  with  thirteen  tubercles  the  pentagon  formed  by 
the  largest  five  is  very  regular  and  the  remaining  eight  all  lie 
within  it.  These  conditions  bring  this  species  nearer  to  St.  belcheri , 
but  there  is  no  doubt  in  my  mind  that  the  latter  is  distinct  from  St. 
equestris , as  the  ambulacral  armature  of  St.  belcheri  is  according 
to  Lutken’s  description  [71,  p.  23  & PI.  V,  fig.  3]  very  different 
from  that  of  the  present  species.  The  individual  tubercles  are 
mostly  short- cylindrical  in  form,  but  in  some  cases,  especially 
where  they  are  more  numerous,  the  larger  ones  are  more  or  less 
elongated  transversely,  and  are  sometimes  clearly  seen  to  be  form- 
ed by  the  coalescence  of  two  tubercles.  The  tubercles  are  to  be 
regarded  either  as  enlarged  granules  or  as  a fused  group  of  them. 

The  anus  is  very  distinct  and  is  situated  in  the  interradius 
next  the  madreporite,  proceeding  clockwise,  close  to  the  central 
plate.  It  is  surrounded  by  eight  to  ten  granules  larger  than  those 
of  the  general  abactinal  surface. 

Madreporite. — The  madreporite  is  quite  large,  though  not  con- 
spicuous, owing  to  the  fact  that  its  surface  is  plane  and  perfectly 
level  with  the  surrounding  plates.  It  is  usually  more  or  less 
elliptical  or  rhomboidal  in  outline  and  either  is  covered  with 
shallow  radiating  grooves,  or  the  grooves  are  confined  to  the 
periphery  and  the  more  central  part  is  covered  with  numerous 
separate  pores. 

Terminal  plate. — The  terminal  plates  are  large  and  conspicuous, 
elliptical  or  squarish  in  form,  and  is  covered  with  fine  granules 
exactly  similar  to  those  of  the  superomarginals. 

Locality. — All  my  specimens  are  from  Usuki,  Prov.  Bungo. 
Collected  by  Mr.  T.  Terazaki  ; no  record  of  depth.  Specimens  in 
S.  C. 
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Calliaster  childreni  Gray. 

Tlie  genus  Calliaster  was  first  set  up  by  Gray  with  the  following  di- 
agnosis [’40,  p.  280] : 

“ Body  5-rayed,  with  flat  immersed  ossicula  armed  with  flat-based  deci- 
duous conical  spines,  and  without  any  2-lipped  slits  on  either  surface.” 

Gray  then  describes  a single  species  [’40,  p.  280]  : 

“ Calliaster  cliildreni , Gray.  Grey,  back  slightly  convex,  with  a centre, 
a ring  and  5 radiating  lines  of  small  spines ; rays  slender,  tapering,  as  long 
as  the  width  of  the  body ; each  of  the  marginal  pieces  with  a central  series 
of  3 distant  spines. 

“Inhab.  .” 

In  his  “ Synopsis  ” Gray  reproduces  verbatim  the  generic  diagnosis  above 
quoted,  and  the  specific  description  with  trifling  changes  in  punctuation. 
But  he  then  adds,  “ Inhab.  Japan,”  and  also  gives  four  figures,  which  are 
the  only  ones  of  this  species  that  I know  [’66,  p.  9,  10,  pi.  13]. 

In  his  “ Revision  ” Perrier  gives  a detailed  description  of  the  species,  which 
he  puts  in  Pentagonaster , regarding  Calliaster  as  a subgenus  [’76,  p.  31]  : 

“Provient  du  Japon  suivant  Gray. — Au  Jardin  des  Plantes,  provenance 
inconnue,  achat. 

“II  nous  parait  inutile  de  conserver  le  genre  Calliaster  de  Gray,  apres 
l’examen  d’un  ecliantillon  unique  que  possede  le  Jardin  des  Plantes  et  qui 
provient  d’un  achat.  Les  Calliaster  ne  different  en  realite  des  autres  Pen- 
tagonaster que  par  leurs  intervalles  brachiaux  profondement  echancres,  carac- 
tere  qui  se  rencontre  deja  chez  le  Pentagonaster  Lamarckii  et  qu’on  ne  peut 
en  consequence  considerer  comme  generique.  Les  plaques  dorsales  sont  plus 
petites  que  chez  la  plupart  des  autres  Pentagonaster  et  supportent  presque 
toutes  un  piquant  cylindrique  a extremite  arrondie  et  dont  le  diametre  est 
environ  la  moitie  de  celui  de  la  plaque,  ce  qui,  joint  a sa  forme,  donne  a 
l’animal  une  certaine  resemblance  avec  les  Hippasteria.  II  differe  de  ces 
demiers  par  l’absence  complete  de  pedicellaires  valvulaires.  Ce  qui  distingue 
surtout  cette  espece,  ce  sont  les  longs  piquants  mousses  et  cylindriques  que 
portent  la  plupart  des  plaques  ventrales  et  qui  forment  une  double  rangee 


430 


s.  goto: 


aupres  du  sillon  ambulacraire.  Ces  epines  sont  faciles  a detacher,  caduques, 
comme  cela  arrive  d’ailleurs  aux  grosses  epines  coniques  du  Pentagonaster 
semilunatus , mais  elles  ne  sont  pas  mobiles  sur  la  plaque  qui  les  porte.  Je 
considere  cette  disposition  comme  d’autant  moins  propre  a caracteriser  un 
genre  que  chez  certains  individus  du  Pentagonaster  semilunatus  les  tubercules 
des  plaques  ventrales  presentent  une  tendence  manifeste  a se  metamorphoser 
en  epines.  Yoici  du  reste  une  description  complete  du  Pentagonaster  cliil- 
dreni  que  j’ai  a ma  disposition. 

“ Longueur  du  plus  grand  rayon,  80  millimetres ; du  plus  petit,  35 
millimetres ; envergure,  150  millimetres ; a l’etat  de  dessication.  Corps 
aplati ; dos  forme  de  petites  plaques  irregulierement  arrondies,  entourees 
chacune  d’une  rangee  unique  de  granules  grossiers,  fait  qui  se  reproduit  pour 
les  plaques  marginales,  dorsales  et  ventrales,  comme  pour  les  plaques  ven- 
trales. Dans  la  region  centrale  du  disque,  la  plupart  des  plaques  se  pro- 
longed en  une  epine  allongee  legerement  conique,  a pointe  obtuse ; une 
rangee  de  ces  epines  s’etend  le  long  de  la  ligne  mediane  jusqu’a  l’extremite 
des  bras.  La  plaque  madreporique  pentagonale  est  situe  au  premier  tiers  du 
rayon  interbrachial,  a partir  du  centre  du  disque.  Les  plaques  marginales 
dorsales  sont  sensiblement  rectangulaires,  leur  petit  cote  etant  dans  le  sens 
de  la  longueur  des  bras,  fortement  bombees ; elles  diminuent  legerement  a 
mesure  qu’on  se  rapproche  de  l’extremite  des  bras;  chacune  d’elles  porte 
cinq  ou  six  gros  tubercules  de  meme  diametre  que  les  epines  du  dos  dont 
ils  affectent  quelquefois  le  forme — souvent  un  certain  nombre  de  tubercules 
tendent  a former  une  rangee  la  long  de  le  ligne  mediane  longitudinale  de  la 
plaque.  Le  nombre  de  ces  plaques  dans  chaque  espace  interbrachial  est  de 
vingt-deux,  sans  compter  les  impaires  terminales,  soit  onze  pour  chaque  bras. 

“ Sur  la  face  inferieure,  les  plaques  marginales  sont  plus  grandes  que 
sur  la  face  dorsale,  rectangulaires  au  sommet  de  la  concavite  de  l’angle  inter- 
brachial, carrees  vers  le  milieu  des  bras ; elles  diminuent  plus  rapidement  en 
se  rapprochant  du  sommet  de  ces  derniers,  de  sorte  que  leur  nombre  est  de 
vingt-quatre  au  lieu  de  vingt-deux;  elles  portent  egalement  huit  ou  dix 
piquants  tres  irregulierement  disposes  et  plus  longs  que  ceux  des  plaques 
dorsales. — Les  plaques  de  la  face  ventrale  sont  en  general  polygonales  et 
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portent  cliacune  une  epine  cylindrique  tres  allongee  (3  a 4 millimetres  de 
long  sur  moins  de  1 millimetre  de  diametre),  facile  a briser  a sa  base. 

“ Cliacune  des  plaques  qui  bordent  le  sillon  ambulacraire  porte  deux  de 
ces  longues  epines  placees  l’une  derriere  l’autre  et  de  plus  dans  le  sillon 
lui-meme  cinq  epines  egales,  un  peu  aplaties  et  faisant  a peine  saillie  en 
dehors  du  sillon.i:> 

“ II  n’y  a point  de  pedicellaires. 

“ La  provenance  de  l’individu  de  museum  de  Paris  est  inconnue.  Ceux 
que  possede  le  British  Museum  viennent  du  Japon.” 

Yerrell  considers  Calliaster  to  be  distinct  from  Pentagonaster,  Tosia  and 
Hippasteria.  He  says  [Verrill,  ’99.  p.  149]  : 

“ Calliaster  proposed  by  Gray,  in  1850,  for  the  single  type-species,  C. 
childreni , is  very  distinct  from  the  genera  already  named,  not  only  on 
account  of  the  spinose  plates  of  both  surfaces,  but  also  by  reason  of  its  very 
different  adambulacral  spines.” 

I have  not  seen  any  specimen  of  this  species. 


Calliderma  emma  Gray. 

The  genus  Calliderma  was  set  up  by  Gray  with  the  following  diagnosis 
[’47,  p.  197] : 

“ Body  flat,  five-sided,  rays  rather  elongated  ; attenuated  end  only  formed 
of  the  marginal  plates.  Ossicules  all  minutely  granulated ; the  dorsal  ossi- 
cules  flat-tipped,  six-sided,  some  with  a larger,  globular,  central  tubercle-like 
granule.  The  marginal  ossicules  broad,  gradually  becoming  smaller  near  the 
tip,  short-edged,  minutely  granular,  those  of  the  upper  and  lower  series 
alternating ; the  edge  of  the  upper  ones  with  some  indistinct  spines  on  the 
margin,  the  lower  ones  with  scattered  mobile  spines  on  the  oral  surface. 
The  ossicules  of  the  oral  surface  three-,  four-,  or  six-sided,  granular,  with 

1)  “ C’est  la  un  fait  assez  caracteristique  que  la  disproportion  entre  les  epines  du  sillon 
ambulacraire  et  celles  des  plaques  qui  les  bordent.  Dans  d’autres  especes  de  Pentagonaster  les 
epines  des  sillons  ambulacraires  et  les  granules  des  plaques  affleurent,  au  contraire,  au  memo 
niveau,  de  sorte  qu’il  semble  y avoir  plusieurs  rangees  d’ epines  dans  le  voisinage  des  sillons 
ambulacraires.” 
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one  (rarely  two)  central,  compressed,  acute,  mobile  spines.  The  ambulacral 
spines  very  small,  close,  fourteen  or  sixteen  on  each  ossicule,  forming  a 
rounder  group,  with  two  or  three  series  of  large,  scattered,  mobile,  acute 
spines  on  the  outer  side. 

“ This  genus  resembles  Stellaster , but  differs  from  it  in  the  oral  surface 
being  furnished  with  scattered  spines. 

“ There  is  a fossil  species  very  like  the  one  here  described  found  in  the 
chalk,  and  figured  in  Mr.  Dixon’s  work  on  the  fossils  of  Worthing,  which  I 
propose  to  call  Galliderma  Dixonii.  There  are  probably  several  other  fossil 
species  from  the  same  locality ; they  have  been  referred  to  the  genus  Tosia, 
but  the  ossicules  are  granular  and  the  oral  surface  spinose.” 

Galliderma  emma  is  then  described  [’47,  p.  193] : 

“ Flat,  pentangular,  the  sides  concave,  the  arms  elongated,  produced, 
tapering  to  a fine  point,  about  two-thirds  the  length  of  the  diameter  of  the 
disc.  The  dorsal  ossicules  six-sided,  regular,  flat-topped,  covered  with  minute 
roundish  granules ; the  central  granules  of  the  central  ossicules  and  those 
down  the  centre  of  the  arms  larger,  globular,  tubercular-like.  The  margin 
sharp-edged,  concave  in  the  centre;  the  ossicules  of  the  upper  and  lower 
series  alternating,  minutely  granular,  with  one  or  two  larger  subspinose 
granules  on  the  middle  of  the  upper  margin.  Marginal  ossicules  about  fifty 
on  each  surface  on  each  side,  the  lower  series  with  scattered,  acute,  com- 
pressed spines  on  their  oral  side. 

“ The  ossicules  of  the  oral  side  four-  or  six-sided,  rather  irregular,  minutely 
granular,  each  armed  with  a central,  compressed,  acute,  mobile  spine. 

“ Inhab.  ? 

“ This  species  most  nearly  resembles  a fossil  found  in  the  chalk,  which 
has  hitherto  been  referred  to  the  genus  Tosia , and  figured  in  Mr.  Dixon’s 
forthcoming  work  on  the  fossils  of  Worthing. 

“ I have  named  this  fine  species  in  compliment  to  my  daughter  Mrs.  J. 
P.  G.  Smith,  who  before  her  marriage  commenced  a series  of  plates  to 
illustrate  a monograph  of  this  genus.” 

In  his  “ Synopsis  ” Gkay  reproduces  the  above  description  with  a few 
trifling  verbal  improvements  [’66,  p.  6].  It  is  not  necessary  to  quote  them 
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here,  but  it  must  be  noted  that  in  this  work  he  gives  two  figures  of  this 
species  p.  c.  pi.  15],  which  are  the  only  ones  in  my  knowledge. 

Perrier  places  this  species  in  the  genus  Pentagonaster,  regarding  Calli- 
derma  as  a subgenus.  He  adds  some  important  remarks  [’76,  p.  41]  : 

“ II  n’existe  au  British  Museum  qu’un  seul  echantillon  desseche  et  en 
assez  mediocre  etat  de  cette  magnifique  espece.  C’est  le  type  de  Gray,  qui 
en  a donne  une  description  aussi  complete  qui  on  puisse  le  desirer  dans  son 
Synopsis  et  une  bonne  figure.  II  serait  superflu  de  revenir  sur  cette  espece, 
relativement  a laquelle  nous  n’ajouterons  que  ceci : c’est  qu’a  l’interieur  de 
la  face  dorsale  le  pave  d’ossicules  qui  la  constitue  entierement  est  remplace 
par  un  reticulum  a mailles  hexagonales  parfaitement  regulieres  et  allongees 
transversalement.  Dans  chaque  maille  se  trouve  un  pore  unique  pen  visible 
a l’exterieur. 

“ La  provenance  de  l’individu  du  British  Museum  est  inconnue ; mais 
j’ai  vu  dans  la  collection  de  M.  Cotteau,  a Auxerre,  un  individu  de  taille  plus 
petite  qui  etait  arrive  chez  un  marcliand  dans  une  boite  d’insectes  du  Japon. 
II  est  probable  qu’il  provenait,  lui  aussi,  de  cette  contree.” 

In  his  work  of  1894,  however,  the  same  writer  accords  Calliderma  the 
rank  of  a genus  [Perrier,  ’94,  p.  337]. 

This  species  is  not  represented  in  any  of  the  collections  studied  by  me. 
If  it  really  occurs  in  Japanese  waters  it  is  probably  to  be  looked  for  in  the 
Ryukyu  Islands. 

It  may  be  added  in  passing  that  a second  species  of  this  genus  ((7. 
spectabiiis ) has  been  described  [Fisher,  : 06,  p.  1058]  from  the  Hawaiian  seas. 

Ogmaster  capella  (Muller  & Troschel). 

The  occurrence  of  this  species  in  Japan  is  questionable.  I have  brought 
together  its  descriptions  by  previous  authors,  relying  principally  on  the  con- 
clusions arrived  at  by  Sladen  as  quoted  above  under  Stellaster  equestris  ( vide 
svpra,  p.  420)  and  Yerrill  [’99,  p.  185].  Ogmaster  capella  appears  to  have 
been  first  described  by  Muller  and  Troschel  [’42,  p.  61]  : 

“ Goniodiscus  capella  Nob.  nov.  sp. 
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“ Der  grosse  Durchmesser  ist  mehr  als  doppelt  so  gross  wie  der  kleine. 
Die  Winkel  zwischen  den  Armen  sind  ausgerundet.  Die  Arme  sehr  schlank. 
Randpapillen  6 auf  einer  Platte,  gleich  hoch ; nacli  aussen  davon  stelien 
einige  selir  niedrige  Hockerchen,  mehrere  auf  einer  Platte,  meist  3.  Die 
Bauchplatten  sind  platt,  polygonal,  schwach  granulirt ; von  den  Kandplatten 
sind  die  in  den  Winkeln  breiter  als  lang,  besonders  die  unteren ; gegen  die 
sehr  spitzen  Enden  der  Arme  nimmt  die  Breite  der  Platten  so  ab,  dass  sie 
zuletzt  langer  als  breit  sind.  Die  oberen  Kandplatten  (13  an  jedem  Arme) 
sind  auch  am  Ende  der  Arme  niclit  langer  als  breit.  Die  Kandplatten  sind 
uberall  auch  am  Kande  nackt,  aber  gegen  das  Ende  der  Arme  stellt  sich  auf 
ihrer  Oberflaclie  eine  sehr  sparsame  Granulation  ein.  Die  Enden  der  Arme 
sind  iibrigens  so  spitz,  dass  die  5 letzten  dorsalen  Kandplatten  jeder  Seite 
sich  beruliren.  Die  Kuckenplatten  sind  glatt,  hexagonal,  beriihren  sich  dicht, 
und  haben  mir  einzelne  Poren  zwischen  sich.  Sie  bilden  gegen  die  Arme 
liin  sehr  regelmassige  Keihen.  Die  Kuckenplatten  sind  etwas  clichter  gra- 
nulirt,  als  die  Bauchplatten.  Die  Madreporenplatte  liegt  in  der  Mitte  zwisch- 
en dem  Centrum  und  dem  Kande. 

“ Earbe  : rothlich. 

“ Grosse  : 3 Zoll. 

“ Eundort : Cliina  ? Aus  der  Sammlung  des  Dr.  v.  D.  Busch  in  Bremen 

durch  Dr.  A.  Philippi  mitgetheilt. 

“ Wir  sind  nicht  sicher,  ob  wir  einen  von  Gray  beschriebenen  flachen 
Seestern : Pciulia  horrida  Gray  Ann.  YI,  p.  278  hieher  ziehen  konnen. 
Korper  gebildet  yon  granulirten  stacheltragenden  Platten  an  der  Scheibe  und 
am  Kande,  ohne  klappenartige  Pedicellarien.  Farbe : braun.  Fundort  : 
Punta  Santa  Elena.”15 

Dujardin  and  Hupe  describe  it  under  the  same  name  as  follows  [’62,  p.  404]: 

“ Corps  pentagonal,  a cotes  echancres,  et  dont  les  bras,  tres-etroits,  sont 
deux  fois  plus  longs  que  le  plus  petit  rayon  du  disque.  Piquants  du  sillon 
ambulacraire  tous  egaux  et  au  nombre  de  six  sur  chaque  plaque  : en  dehors 
de  ces  piquants  se  trouvent  aussi  sur  chaque  plaque  deux  ou  trois  petits 
tubercules  deprimes. 


1)  Paulia  horrida  lias  been  minutely  described  and  figured  lately  by  Ludwig  [:05,  p.  143]. 
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“ Les  plaques  ventrales  sont  aplaties,  polygonales,  faiblement  granuleuses. 
Les  plaques  marginales,  et  particulierement  les  inferieures,  sont  plus  larges 
que  longues  clans  les  angles  entre  les  bras,  mais  leur  largeur  diminue  vers 
la  pointe  de  ces  bras,  jusqu’a  ce  qu’enfm  elles  soient,  au  contraire,  plus  longues 
que  larges. 

“ Les  plaques  marginales  superieures,  au  nombre  de  treize  a chaque  bras, 
ne  sont  point  plus  lougues  que  larges  a l’extremite  des  bras.  Toutes  les 
plaques  marginales  sont  nues  jusqu’au  bord,  excepte  vers  l’extremite  des 
bras  ou  elles  sont  couvertes  de  granules  tres-clairsemes ; les  bras,  d’ailleurs, 
sont  tellement  pointus  que  les  cinq  clernieres  plaques  marginales  de  cliaque 
cote  sont  contigues  sur  le  dos.  Les  plaques  dorsales  sont  lisses,  hexagones, 
et  tellement  rapprochees  qu’il  n’y  a que  des  pores  tentaculaires  isoles  entre 
elles ; leur  granulation  est  un  peu  plus  serree  qu’a  la  face  ventrale,  et  elle 
forme  des  rangees  tres  regulieres  vers  l’extremite  des  bras. 

“ La  plaque  madreporique  est  a egale  distance  entre  le  centre  et  le  bord. 

“ Coloration  rougeatre.  Dimension  : largeur  totale  81  mm. 

“ Habite  les  mers  de  Chine  ? ” 

Yon  Martens  sets  up  a new  subgenus  Ogmaster  for  this  species,  charac- 
terised by  having  “die  fiinf  innersten  Bauchplatten  an  ihrer  adoralen  Seite 
tief  gespalten.”  The  species  is  then  referred  to  as  follows  [’65,  p.  359]  : 

“ Goniaster  ( Ogm .)  capella  Mull.  Trosch.  sp.  Goniodiscus  capella  Mull. 
u.  Troschel  p.  61. 

“ Die  Platten  der  Riicken-  sowie  cler  Bauchseite  werden  gegen  den  Rand 
zu  zahlreicher  und  kleiner.  Keine  Ranclstacheln.  Gleicht  in  Form,  Farbe 
und  Riickenbekleidung  ganz  auffallend  dem  eben  beschriebenen  G.  Midleri. 
Im  Uebrigen  siehe  die  Beschreibung  von  Muller  und  Troschel,  in  der  die 
charakteristische  Spalte  der  innersten  Bauchplatten  auffallenderweise  nicht 
erwahnt  wird. 

“China?,  v.  d.  Busch.” 

Gray  mentions  it  under  the  name  of  Dorigona  Beevesii.  The  genus 
Dorigona  is  characterised  thus  [’66,  p.  7] : “ Dorigona . Body  depressed,  5- 

rayed,  smooth ; the  dorsal  and  oral  disk  covered  with  many  smooth,  flat, 
polygonal  squares ; the  marginal  ossicules  without  any  mobile  spine.”  “ Dori- 
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gona  Beevesii  (T.  7.  f.  3).  Inhab.  China  or  Japan  ; common  in  boxes  of 
insects  brought  from  China  and  Japan  [’66,  p.  7]  Dorigona  longimana— 
Astrogonium  longimanum  Mobius  [’59,  p.  7]  is  then  referred  to  for  comparison. 
Under  Hosea  spinulosa  Gray  refers  to  Goniodiscus  capella  of  Muller  and 
Troschel  for  comparison  [’66,  p.  9]. 

Under  the  name  of  Goniaster  Mulleri  y.  Martens  Lutken  (sjn.  Dori- 
gona Beevesii  Gray)  has  some  important  remarks  on  this  species  [’71,  p.  248]  * 


“ Godt  afbildet  hos  Gray  ; hvis 
Fremstillingen  er  i naturlig  storrelse, 
er  Original-Exemplaret  ikke  lidt  storre 
end  de  foreliggende,  der  i denne 
Henseende  stemme  med  Berliner- 
Museets.  Lige  saa  lidt  som  Gray 
seer  jeg  Spor  til  Bandpigge  hos 
dem  ;15  i Henseende  til  Ambulakral- 
papillerne  er  Forholdet  omtrent  som 
hos  G.  Belclieri.  Manglen  af  Kyg- 
knuder  saavel  som  af  Pedicellarier, 
de  regelmsessige,  flade,  sexkantede 
Bygplader,  kun  adskilte  af  enkelte 
Porer  i Hjornerne  og  Kanterne,  og 
de  talrige  (13-22)  Bugplader  inden- 
for  Armvinklerne  paa  Bugfladen  ka- 
rakterisere  i ovrigt  denne  Art,  med 
Hensyn  til  hvilken  jeg  vil  indskrsen- 
ke  mig  til  at  henvise  til  den  en- 
gelske  Porfatters  Afbildning  og  den 
tydske  Zoologs  Beskrivelse. 

“I  Modssetning  til  de  to  nsermest 
foregaaende  Arter1 2)  synes  G.  Mulleri 
at  have  Hjem  sammen  med  G . eques- 
tris.  Gray  angiver  den  at  vsere  al- 
mindelig  i kinesiske  og  japanske  In- 
sektensamHnger ; de  to  foreliggende 

1)  “ Derimod  Redder  det  hos  v.  Martens,  l.c. 
S.  359 : * Von  den  unteren  tragen  bei  weitem 
nicht  alle  ’ (altsaa  dog  nogle)  ‘ einen  Stachel’.” 

2)  Stellaster  tuberculosus  and  Stell.  ’belcheri. 


Well  figured  in  Gray  ; whose  re- 
presentation is  in  natural  size,  the 
original  example  is  somewhat  larger 
than  the  one  before  me,  which  in 
this  respect  agrees  with  that  of  the 
Berlin  Museum.  As  little  as  Gray 
do  I see  trace  of  marginal  spines  in 
this  ;1}  in  respect  of  the  ambulacral 
papillae  the  arrangement  is  nearly  as 
in  G.  Belcheri.  The  absence  of  dorsal 
tubercles  as  well  as  of  pedicellariae, 
the  regular,  flat,  hexagonal  dorsal 
plates,  separated  only  by  single  pores 
at  the  angles  and  sides,  and  the 
numerous  (13-22)  ventral  plates  in- 
side the  arm  angles  on  the  ventral 
side,  besides  other  things,  characte- 
rise this  species,  in  consideration  of 
which  I will  confine  myself  to  referr- 
ing to  the  figure  of  the  English  author 
and  the  description  of  the  German 
zoologist. 

In  contradistinction  to  the  two 
immediately  preceding  species25  G. 
Mulleri  seems  to  hail  from  the  same 
place  as  G.  equestris.  Gray  states  it 

1)  On  the  contrary  it  is  stated  by  v.  Mar- 
tens, l.c.  S.  359 : ‘ Von  den  unteren,  tragen 
bei  weitem  nicht  alle  ’ (therefore  some  at  any 
rate  ) ‘ einen  Stachel.’ 
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Exemplarer  hidrore  netop  fra  en  saa- 
dan  Kilde,  og  Berliner-Museets  var 
fra  Japan.  Ligesom  G.  equestris  er 
den  hvid  (farvelos). 

“ Som  anden  Art  af  sin  Slaegt  Dori- 
gona  (der  vel  allerlidjst  vil  kunne 
gjore  Krav  paa  at  vaere  et  kunstigt 
Afsnit  indenfor  Goniaster)  opfdrer 
Gray  (l.c.)  D.  longimana  c : Astrogo- 
niurn  longimanum  Mobius  (Neue  See- 
sterne,  t.  I,  f.  5-6),  og  det  er  vel 
muligt,  at  denne  Art,  der  udmaerker 
sig  ved,  at  Ilygrandpladerne  berbre 
hinanden  i liele  de  lange  Amies 
Laengde,  saa  at  de  egenlige  Ryg- 
plader  aldeles  ikke  komme  til  Udvikl- 
ing  paa  Armene,  her  vilde  faae  en 
ret  naturlig  Plads. — Der  er  i dvrigt, 
som  jeg  tidligere  liar  udtalt,1) 2 3 4  og  som 
ogsaa  senere  er  erkjendt  af  v.  Mar- 
tens,^ identisk  med  A.  Souleyeti  Duj. 
Hupe  (Malakka-Straedet),  hvilken  sid- 
stnaevnte  Form  af  Gray  med  Uret 
er  opfattet  som  Afart  af  G.  equestris P 
— Jeg  liar  ligeledes  tidlige  paavist,45 
at  Mobius’s  Stellaster  sulcatus  (l.c.,  t. 
IV,  f.  1-2)  er  en  Archaster ; at  den 
tillige  er  identisk  med  den  japanske 

1)  “ Videnskab.  Medd.  1861,  S.  144.” 

2)  “ l.c.  (1866)  S.  86.” 

3)  “ Af  Perriers  Arbejde  over  Sostjernernes 
Pedicellarier  seer  man,  at  Valenciennes  bavde 
opfattet  den  som  en  Archaster.  Der  er  virr 
kelig  en  Del  Ligked  f.  Ex.  mellem  Goniaster 
Mulleri  og  Archaster  hesperus , og  en  slig  Feil- 
tagelse  kunde  deri  finde  sin  natnrlige  Forklar- 
ing  og  Undskyldning,  hvis  G.  longimanus  er 
on  ‘ Stellaster  ’ eller  en  merbeslsegtet  Form.” 

4)  “ Yidenskab.  Medd.  1864,  S.  136-38.” 


to  be  common  in  insect  collections 
from  China  and  Japan ; the  two  ex- 
amples lying  before  me  are  from  an 
exactly  similar  source,  and  that  of  the 
Berlin  Museum  was  from  Japan. 
Like  G.  equestris  it  is  white  (colour- 
less). 

As  the  second  species  of  his  genus 
Dorigona  (which  can  perhaps  at  most 
claim  a place  as  an  artificial  division 
inside  Goniaster)  Gray  mentions  (l.c.) 
1).  longimana = Astrogonium  longima- 
num Mobius  (Neue  Seesterne,  t.  I,  f. 
5-6),  and  it  is  quite  possible  that  this 
species,  which  is  distinguished  by  the 
fact  that  the  dorsal  marginals  touch 
each  other  through  the  whole  length 
of  the  long  arms,  so  that  the  dorsal 
plates  proper  are  not  developed  on 
the  arms  at  all,  would  find  its  most 
natural  place  here. — It  is  besides,  as 
I have  previously  expressed, i;>  and 
as  also  later  recognised  by  v.  Mar- 
tens,25 identical  with  A.  Souleyeti  Duj. 
Hupe  (Malacca  Strait),  which  last 
mentioned  form  is  erroneously  regard- 
ed by  Gray  as  a variety  of  G.  eques- 
trisP — I have  also  previously  pointed 
out45  that  Mobius’  Stellaster  sulcatus 
(l.c.,  t.  IY,  f.  1-2)  is  an  Archaster ; 

1)  “ Yidenskab.  Medd.  1864,  S.  144.” 

‘2)  “ l.c.  (1866)  S.  86.” 

3)  From  Perrier’s  work  on  the  Pedicel- 
larise  of  the  starfishes  it  is  seen  that  Valenci- 
ennes had  regarded  it  as  an  Archaster.  There 
is  in  fact  some  resemblance  e.g.  between  Goni- 
aster Mulleri  and  Archaster  hesperus , and  such 
an  error  could  find  a natural  explanation  and 
excuse,  if  G.  longimanus  is  a “ Stellaster  ” or 
a nearly  allied  form. 

I 4)  “ Yidenskab.  Medd.  1864,  S.  136-38.” 
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A.  hesperus  M.  Te.,  derom  havde  jeg 
vel  en  stork  Formodning,  som  jeg 
dog  ikke  fandt  det  rigtigt  at  udtale, 
da  jeg  savnede  Original-Exemplarer 
af  A.  liesperws  til  Sammenligning ; da 
disse  have  staaet  til  v.  Martens’s 
Kaadighed,  har  han  kunnet  over- 
hevise  sig  om  deres  fuldstondige 
Identitet1}  ” 


that  it  is  at  the  same  time  identical 
with  A.  liesperus  M.  Tr.  from  Japan, 
I had  a very  strong  suspicion,  al- 
though I did  not  find  myself  justified 
to  express  it,  since  I did  not  have 
original  examples  of  A.  hesperus  in  the 
collection;  as  these  have  stood  at 
y.  Martens’  disposition,  he  has  been 
able  to  convince  himself  of  their  per- 
fect identity.15 


Pebeiee  mentions  this  species  under  the  name  of  Pentagonaster  (sub- 
genus Dorigoua  Ghat)  Mulleri  and  thinks  that  it  is  identical  wdh  he 
Goniaster  (.SteTMer)  MMeri  of  von  Martens.  Slaoen,  however  nn  s 
conclusion  to  be  erroneous  (vide  supra,  p.  420).  Perrier  makes  the  followmg 

“ Cette  espece,  facilement  reconnaissable  d’apres  la  figure  que  Gray  en 
a donnee,  est  remarquable  en  ce  qu’elle  ne  porte  ni  ^nules,  id 
pedicellaires,  bien  que  sa  physionomie  soit  celle  des  SMlaster.  File  se  - 
tingue  bien  nettement  du  Pentagon^  longirmnus,  Mobius  sp„  parce  que 
^ Plaques  marginal  de  ses  bras  sont  separees  en  dessus  par  une  rangee 
de  plaques  qui  manque  chez  cette  demiere  espece,  ou  les  plaques  margma  e 
Hit  I elles  seules  la  face  dorsale  des  bras.  Les  plaques  margm^es 
It  ici  an  nombre  de  trente-deu^  pour  chaque  c6t4  du  corps,  presque  ~- 
rees;  des  pores  isoles  se  voient  a chacun  des  sommets  des  plaques  dorsae 
et  la  plaque  madreporique  est  situee  a rme  distance  de  £r  cu^  cen  xe 

Les  pi,™—  — »nt  ®>P«&  m ; *•*» 

££  P*  eie,  * 1. 

ou  trois  de  la  seconde.  ~io 

« Mers  de  Chine  ou  du  Japon.-British  Museum,  un  seul  exempl 

desseche.  . <{  Vpttor-Pisani  ” collection  and 

Leipoldt  mentions  this  species  from 

remarks  as  follows  [’95,  p.  649] : ^ 


3,  I['exempteeSrit  par  von  Mabtens  n’en  a que  vungt-qnatre.” 
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“ Drei  Exemplare  von  Assab  aus  einer  Tiefe  von  10-15  m.  Die  Ex- 
emplare  sind  sammtlicli  klein  (das  grosste  hat  11  = 25.5  mm,  r=9mm,  das 
kleinste  31  = 17  mm,  r=6mm);  die  Anzalil  der  Itandplatten  betriigt  bei  alien 
drei  Exemplaren  13  fiir  jede  Armseite.  Ogmaster  capella  war  bisher  nur 
von  Chinai:)  und  Japan  bekannt.” 

Yerrill  makes  some  passing  remarks  on  this  species  under  Nymphaster 

[’99,  p.  185]. 

Kcehler  mentions  it  from  the  collection  of  the  Indian  Museum  with  one 
figure  [:10,  p.  79] : 

“ Station  226.  14°  36'  00"  Lat.  N.  96°  23'  00"  Long.  E.  Golfe  de 
Martaban.  Profondeur  67  brasses.  Quelques  echantillons. 

“ Station  239,  11°  49'  30"  Lat.  N.  92°  55'  Long.  E.  Profondeur  55 
brasses. 

“Dans  les  plus  grands  indi  vidus,  11  = 50  mm. 

“ Gray  (66,  PI.  VII,  fig.  3)  a publie  une  figure  suffisante  de  la  face 
dorsale ; le  dessin  de  la  face  ventrale  est  moins  satisfaisant.  Je  donne  ici 
(PL  III,  fig.  12)  une  photographic  de  la  face  ventrale  d’un  exemplaire  de  la 
Station  226.” 


Anthenea  pentaqonula  (Lamarck). 

This  species  is  stated  by  Gray  to  occur  in  Japan.  It  is  said  to  be 
identical  with  Asterias  pentaganula  of  Lamarck,  which  is  described  as  follows 

[T6,  vol.  ii,  p.  554] : 

“ Asterie  pentagonule.  Asterias  pentagonula. 

“ A.  inermis,  orbiculato-pentagona ; angiitis,  brevibus,  reflexis , emarginatis: 
pagince  inferioris  canaliciilis  latis,  ad  margines  articutato-plicatis. 

“Mus.  n°. 

“ Habite Les  mers  australes?  Peron  et  le  Sueur.  Cette  espece 

singuliere  ne  tient  nullement  a l’asterie  parquetee  par  ses  rapports,  et  nean- 
moins  elle  est  aussi  simple,  presque  discoide,  et  n’a  que  cinq  angles  courts, 

1)  “ Das  Vorkommen  von  0.  capella  bei  China  ist  nach  Muller  nnd  Troschel  sowie  nach 
Sladen  fraglich,  wenigstens  ist  bei  Beiden  der  Fnndort  mit  einem  Fragezeichen  versehen.” 
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reflechis  en  dessus.  Son  dos  est  aplati,  non  parquete,  couvert  de  papilles 
courtes.  Largeur,  huit  a dix  centimetres.” 

De  Blainville  [’34,  p.  237]  simply  mentions  tliis  species,  referring  to 
Lamarck. 

The  genus  Anthenea  was  set  up  by  Gray  and  characterised  as  follows 
[’40,  p.  279]  : 

“ Body  5-rayed,  chaffy,  with  immersed  elongated  tubercle-bearing  ossicula; 
margin  with  regular  rows  of  large  tesserae ; both  surfaces  (especially  the 
under)  scattered  with  large  2-lipped  pores.” 

The  species  is  then  described  as  follows  [’40,  p.  279]  : 

“ Anthenea  chinensis,  Gray.  Asterias  cliinensis , Gray,  Brit . Mus.  Back 
obscurely  netted,  rather  chaffy,  with  scattered  truncated  tubercles  in  rather 
diverging  lines ; marginal  plates  not  tubercled ; rays  broad,  half  the  length 
of  the  width  of  the  body. 

“ Inhab.  China,  Japan.  J.  Reeves,  Esq. 

“ See  also  Seba,  iii.  t.  6.  f.  5,  6.  (Ast.  tesssllata,  var.  A.  Lam.).  Similar, 
but  the  dorsal  tubercles  are  larger  and  angular.” 

Muller  and  Troschel  refer  it  to  their  genus  Goniodiscus  (with  the 
synonyms : Paulia,  Randasia,  Anthenea,  Hosia  Gray)  and  describe  it  as  fol- 
lows [’42,  p.  57] : 

“ Goniodiscus  pentagonulus  Nob. 

[Synonyms : Lamarck,  Gray.] 

“Der  kleine  Halbmesser  verhalt  sich  zum  grossen  wie  1 : 1|- — If.  Zahl 
der  Randplatten  12-13  an  jedem  Arme.  Die  Winkel  zwischen  den  Armen 
flach  ausgerundet.  Furchenpapillen  in  drei  Reihen : in  der  innern  5 auf 
jeder  Platte,  so  hoch  wie  die  der  zweiten ; in  der  zweiten  3,  von  denen  die 
mittlere  die  grosste ; nach  aussen  von  dieser  Reihe  noch  eine  niedrige  un- 
vollstandige.  Die  Granula  der  Bauchseite  bilden  kleine  Cylinderchen  ; gegen 
den  Rand  liin  werden  sie  kleiner  und  gedrangter.  Auf  dem  Rande  selbst 
sind  sie  wieder  eben  so  gross,  wie  auf  der  Bauchseite.  Die  Granula  der 
Ruckenseite  sind  sehr  klein  und  nicht  gedrangt.  Ausserdem  auf  der  Riick- 
enseite  kleine  cylindrische  kurze  Tuberkeln,  welche  nach  der  Spitze  jedes 
Arms  hin  einen  Zug  bilden,  in  welchem  sich  meist  drei  mittlere  Reihen  un- 
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terscheiden  lassen,  von  denen  die  mittlere  unvollstandig  bleibt,  und  auch 
fehlen  kann.  Die  Porenf elder  sind  sehr  unregelmassig.  Klappenartige  Pedi- 
callarien  auf  der  Bauchseite,  auf  beiden  Reihen  der  Bandplatten  und  auf 
der  Biickenseite.  Diejenigen  der  Bauchseite  sind  selir  gross  und  nehmen  die 
ganze  Lange  der  Platten  ein,  auf  denen  sie  stehen ; auf  den  unteren  Rand- 
platten  sind  sie  schon  kleiner,  aber  doch  grosser  als  auf  den  obern  Rand- 
platten  und  auf  dem  Riicken. 

“ Parbe : auf  dem  Riicken  rothlichblau. 

“ Grosse : bis  6 Zoll. 

“ Fundort : China.  Im  Museum  zu  Berlin,  Paris  und  Leyden.” 

Perrier  gives  “Astrogonium  articulatum , Val. — Coll.  Mus.  (pars)”  as  a 
synonym  of  this  species  [Perrier,  ’76,  p.  91]. 

Dujardin  and  Hupe  give  the  following  description  [’62,  p.  401]  : 

“ Goniodisque  p entagonule.  Goniodiscus  psntagonulus. — Muller  et 

Troschel. 

[Syn. : Lamarck,  Gray,  Muller  and  Troschel.] 

“ Disque  pentagonal,  a angles  tres-courts,  le  plus  grand  rayon  du  disque, 
les  bras  compris,  egalant  une  fois  et  demie  le  plus  petit.  Plaques  marginales 
au  nombre  de  douze  ou  treize  a chaque  bras ; les  angles,  entre  ces  bras, 
tres-peu  echancres,  le  sont  presque  carrement.  Les  piquants  du  sillon  am- 
bulacraire  forment  trois  rangees,  ceux  de  la  rangee  interne,  au  nombre  de 
cinq  sur  chaque  plaque,  egalent  en  hauteur  ceux  de  la  derniere  rangee,  qui 
sont  au  nombre  de  trois  seulement,  et  dont  l’intermediaire  est  le  plus  grand. 
En  dehors  se  trouve  encore  une  rangee  plus  basse  et  incomplete.  Les  gran- 
ules de  la  face  ventrale  forment  de  petits  cylindres  qui  sont  plus  petit  et 
plus  serres  pres  du  bord,  sur  lequel  se  rencontrent  d’autres  granules  plus 
gros. 

“ Les  granules  de  la  face  dorsale  sont  tres-petits  et  peu  serres,  on  y 
voit  encore  de  petits  tubercules  cylindriques,  courts,  qui,  vers  l’extremite  des 
bras,  forment  une  bande  dans  laquelle  on  distingue  surtout  trois  rangees 
moyennes. 

“ Les  aires  des  pores  tentaculaires  sont  tres-irregulieres.  Des  pedicel- 
laires  bivalves  se  trouvent  a la  face  ventrale,  sur  les  deux  rangees  de  plaques 
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laterales  et  a la  face  dorsale ; celles  de  la  face  ventrale  sont  tres-grandes  et 
occupent  toute  la  longueur  des  plaques  qui  les  portent;  celles  des  plaques 
marginales  inferieures  sont  plus  petites,  mais  depassent  cependant  celles  des 
plaques  marginales  superieures  ou  dorsales. 

“ Coloration  rougeatre  en  dessus,  plus  claire  en  dessous.  Dimension : 
argeur  totale  162  mm. 

“ Habite  les  mers  de  Chine  (Mus.  Paris).” 

Perrier  [’76,  p.  91]  is  of  the  opinion  that  the  Goniaster  articulatus 
(Linn.)  of  Lutken  [’64,  p.  147]  is  a synonym  of  the  present  species,  but 
this  is  contradicted  by  later  authors  [de  Loriol,  ’84,  p.  643 ; Sladen,  ’89a, 
p.  327  ; Koehler,  ’95,  p.  392]. 

In  the  “ Synopsis  ” Gray  reproduces  his  description  of  1840  above 
quoted,  and  gives  the  following  synonyms  [’66,  p.  9]  : “ Asterias  chinensis, 

Guay , Brit.  Mus.  Asterias  pentagonula,  Lamk.  ii.  554.  Goniodiscus  penta- 
gonula, Mull.  Trosch.  Ast.  57,  t.  4.  f.  2.  Goniaster  articulatus,  Agass. 
Mus.  Paris  ! ” For  comparison  he  refers  to  “ Goniodiscus  scaber  Mobius, 
Abhandl.  iv.  1860,  t.  3,  f.  4 ” and  adds  “ appears  to  be  a nearly  allied 
species.” 

In  his  work  on  pedicellarise  Perrier  describes  this  species  as  follows 
[’69,  p.  87] : 

“ Goniodiscus  articulatus , Ed.  P. — Astrogonium  articulaium,  Val.  (Coll. 
Mus.). — Le  rapport  du  plus  petit  au  plus  grand  diametre  est  comme  4 est 
a 7 environ.  Les  bras  sont  nettement  dessines,  et  separes  les  uns  des  autres 
par  une  echancrure  profonde.  La  face  dorsale  est  couverte  de  granules  tres- 
fins,  et  presente  en  meme  temps  un  grand  nombre  de  petits  tubercules 
irregullerement  dissemines,  et  renfles  a leur  sommet  qui  est  tronque.  La 
plaque  madreporique  est  placee  un  peu  avant  le  quart  du  plus  petit  rayon 
partant  du  centre  du  disque ; elle  est  ovale,  et  creusee  de  sillons  qui  vont  en 
divergeant  et  en  se  divisant  a partir  du  centre.  Les  plaques  marginales 
dorsales  sont  au  nombre  de  trente  pour  chaque  bord  ou  quinze  pour  chaque 
bras,  sans  compter  les  impaires  situees  au  sommet  des  bras.  Elies  sont 
couvertes  de  granules  irreguliers,  assez  gros  et  non  contigus.  Chacune  d’elles 
porte  un  ou  deux  petits  Pedicellaires  valvulaires.  Ces  plaques  vont  en  diminu- 
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ant  vers  l’extremite  cles  bras;  elles  sont  plus  larges  que  longues.  II  en  est 
de  meme  des  plaques  marginales  ventrales,  qui  sont  an  nombre  de  trente- 
deux  pour  chaque  bord  ou  seize  pour  cliaque  bras,  la  derniere  etant  tres- 
petite.  Ces  plaques  sont  couvertes  de  granules  plus  serres  et  plus  reguliers 
que  ceux  que  presentent  les  plaques  dorsales ; elles  portent,  en  outre,  deux 
ou  plusieurs  Pedicellaires  valvulaires  un  pen  plus  grands  que  ceux  du 
dos. 

“ Toute  la  face  ventrale  parait  formee  de  plaques  entoureas  cliacune  d’une 
couronne  de  gros  granules,  et  portant  un  Pedicellaire  valvulaire  qui  occupe 
toute  leur  longueur.  Yers  le  somme t de  cliacun  des  triangles  decoupes  par  le 
sillon  ambulacraire,  l’une  de  ces  plaques  est  plus  saillante,  et  a une  tendance 
a former  une  sorte  de  corne  ou  d’arete.  Les  piquants  des  sillons  ambula- 
craires  sont  sur  deux  groupes : ceux  qui  forment  le  rang  interne  sont  disposes 
par  groupe  de  cinq  sur  cliaque  plaque,  ceux  du  milieu  etant  plus  grands  et 
plus  forts.  Les  piquants  du  second  rang  sont  plus  courts,  plus  gros,  tron- 
ques  au  sommet,  et  disposes  par  groupes  de  trois  sur  cliaque  plaque  seule- 
ment.  Entre  les  piquants  du  premier  et  du  second  rang,  a l’angle  interne 
de  cliaque  piece,  0n  aper^oit  en  outre,  comme  cliez  les  Or  caster,  un  Pedicel- 
laire en  pince  gros  et  court. 

“ Le  plus  fort  diametre  des  ecliantillons  desseclies  etait  de  18  centi- 
metres. 

“ Deux  individus  de  la  collection  du  Museum  et  deux  acquis  par  lui  dans 
la  collection  Michelin.  Des  lies  Seychelles. 

“ Nota. — Un  assez  grand  nombre  de  petits  Pedicellaires  valvulaires  se 
voient  sur  la  face  dorsale.” 

As  to  tlie  locality  see  Perrier’s  correction  in  tlie  extract  immediately 

following. 

In  liis  “ Revision  ” Perrier  lias  the  following  remarks  on  this  species 
which  he  calls  Anthenea  pentagonula  [’76,  p.  91]  : 

“ Cette  espece  est-elle  bien  reellement  l’espece  meme  de  Lamarck  ? II 
y a lieu  d’en  douter,  si  Ton  considere  que  sa  forme  est  bien  moins  penta- 
gonale  que  celle  de  l’espece  precedente0  avec  laquelle  elle  se  trouvait  con- 


1)  Anthenea  articulata. 
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fondue  au  Museum  sous  le  nom  d ' Astrogonium  articulatum ; mais  c’est  bien 
la  l’espece  de  Muller  et  Troschel,  et,  sur  un  simple  doute,  il  y aurait  plus 
d’inconvenients  que  d’avantages  a changer  son  nom. 

“Nous  avons  decrit  cette  espece  tres-completement  dans  nos  Becherches 
sur  les  Pedicellaires,  p.  87.  Mais  c’est  a tort  que  nous  l’avons  indiquee  comme 
provenant  des  iles  Seychelles,  cette  indication  se  rapporte  a l’espece  prece- 
dente. 

“ Trois  individus,  dont  un,  de  Honkong,  donne  par  le  museum  de  zoo- 
logie  comparative  de  Cambridge  (Massachusetts).  Le  nombre  des  plaques 
marginales  varie  en  dessus  de  vingt-huit  a trente  pour  chaque  intervalle 
interbrachial ; de  trente  a trente-deux  en  dessous.” 

Studer  mentions  this  species  from  the  “ Gazelle  ” collection  [’84,  p.  37]  : 
“ Anthenea  pentagonula  Lam.  Ein  Exemplar  aus  der  Meermaidstreet,  NW.- 
Australien  aus  5 Faden  Tiefe.” 

It  is  also  mentioned  by  Bell  [’88,  p.  384]  from  the  Sea  of  Bengal. 

Sluiter  mentions  “ ein  getrocknetes  Exemplar  von  China  ” [’95,  p.  55]. 

Brown  reports  it  from  the  Mergui  Archipelago  [:10,  p.  32] : 

“ Locality. — xli.,  Moskos  Islands,  12  to  25  fathoms,  rock  and  sand. 

“A  single  dried  specimen  in  which  It  = 120,  r=62  [mm.].  Number  of 
marginal  plates,  19.  The  arms  are  more  acute  than  in  the  smaller  specimens 
in  the  British  Museum. 

“ Known  from  Hongkong,  Madras,  and  N.  W.  Australia.” 

OREASTERIDM . 

Oreaster  modestus  (Gray.) 

(Pl.  XY,  figs.  228-236.) 

This  species  was  first  described  by  Gray,  and  was  placed  by  him  in 
the  same  group  of  the  genus  with  Pentaceros  franJclinii  ( = 0.  nodosus ).  The 
description,  though  brief,  was  accompanied  by  two  figures,  which  place  the 
identity  of  Gray’s  species  with  the  one  I have  in  hand  beyond  doubt.  The 
description  runs  as  follows  [’66,  p.  6]  : 
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“ Pentaceros  modesius  (T.  9).  Arms  ratlier  depressed,  broad,  not  quite 
as  long  as  the  diameter  of  the  body,  with  six  or  seven  large  convex  tubercle 
along  the  middle  of  the  upper  surface;  the  hinder  tubercle  with  a smaller 
tubercle  on  each  side  of  it,  forming  an  irregular  ring  of  tubercles  exterior 
to  the  dorsal  ones ; back  with  a circular  series  of  five  large  ovate  blunt 
spines.  Inliab.  ?” 

For  comparison  Gray  refers  to  Oreaster  affinis  Mull.  & Trosch.,  0. 
chinensis  Mull.  & Trosch.,  0.  tuberculatus  M.  T.,  Asterias  mammillata 
Aud.  (= 0 . mammillatus  M.  T.),  0.  verrucosus  M.  T.,  Asterias  stellata  Mus. 
Tessin.  (=0.  clavatus  M.  T.),  0.  carinatus,  Asterias  obtusata  Lam.  (=0. 
obtusatus  M.  T.),  Asterias  obtusahgula  Lam.  (=0.  obtusangula),  0.  regulus  M. 
T.,  0.  orientalis  M.  T.  and  0.  gigas  Lutken. 

Perrier,  in  his  “ Revision,”  regards  P.  modestus  as  a young  form  of  P. 
turritus  [’76,  p.  56;  vide  infra,  p.  477  under  0.  nodosus ],  but  there  is  no  doubt 
that  it  is  a distinct  species,  as  may  be  seen  from  the  description  given  below. 

Bell,  in  his  revision  of  the  genus  Oreaster  [’84],  does  not  recognise 
this  species,  probably  following  Perrier.  Sladen  [’89,  p.  346]  also  regards 
it  as  a synonym  of  0.  nodosus. 

I have  only  one  specimen  in  alcohol,  with  r=29min.  and 
B=81  mm.,  giving  the  radial  ratio  2.8.  The  actinal  side  is 
plane,  and  the  ventrolateral  plates,  though  completely  covered 
over  with  a coarse  granulation,  are  perfectly  distinct.  The  abac- 
tinal  side  of  the  disk,  though  elevated  in  the  form  of  a pentagonal 
turret,  is  comparatively  low,  and  the  cross  section  of  the  arms, 
though  triangular  in  form,  is  also  much  more  depressed  than  in 
0.  nodosus , and  the  marginal  plates  have  a tendency  to  bulge  out 
on  the  sides  more  than  in  that  species  (PI.  XV,  fig.  228,  229). 

Super omarginals. — There  are  16-18  superomarginal  plates  in 
my  specimen ; they  are  comparatively  large  and  project  slightly 
more  on  the  lateral  margin  than  the  inferomarginals  ; another  point 
which  is  rather  notable  is  the  fact  that  two  or  three  of  the  su- 
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peromarginals  in  the  distal  part  of  the  arms  are  larger  and  more 
projecting  than  the  others,  so  as  to  call  forth  a somewhat  irregu- 
larly moniliform  appearance  of  the  arms  when  seen  either  from 
above  or  below.  The  supermarginal  plates  are  produced  toward 
the  abactinal  side  in  the  shape  of  a wedge,  and  are  here 
separated  from  one  another  by  pore  areas  lying  between  them. 
The  plates  are  completely  covered  over  with  flattened  polygonal 
granules,  which  are  larger  and  more  flattened  in  the  central  part 
of  the  plates  and  smaller,  more  rounded,  and  comparatively  thicker 
in  the  more  peripheral  parts.  On  some  of  the  plates,  especially 
those  nearer  the  tip  of  the  arms,  there  are  many  minute  granules 
between  the  larger  granules.  The  superomarginals  are  entirely 
destitute  of  pedicellariae. 

Infer omarginals. — The  inferomarginals  are  very  distinct  and 
regular.  The  first  two  plates  next  the  interradial  line  are  fre- 
quently smaller  than  the  others,  but  the  rest  are  subequal  in  size 
with  the  exception  of  the  last  four  or  five  at  the  tip  of  the  arms. 
The  plates  are  nearly  rectangular  in  form,  with  either  a rounded 
or  wedge-shaped  border  towards  the  ventrolateral  plates.  The 
granules  are  flattened  and  polygonal,  and  although  those  in  the 
central  part  of  a plate  are  larger  than  the  more  peripheral  ones, 
the  difference  is  not  so  conspicuous  as  on  the  superomarginals.  Oc- 
casionally there  are  one  or  more  granules  on  some  of  the  infero- 
marginal  plates,  which  are  larger  and  more  elevated  than  others ; 
these  may  be  looked  upon  as  rudimentary  spines. 

Adambulacral  plates . — The  adambulacral  plates  are  small,  there 
being  about  two  and  a half  or  three  of  them  corresponding  to  one 
inferomarginal  plate.  The  armature  consists  of  two  rows  of  spines, 
a row  of  granules  and  a pedicellaria.  The  inner  row  consists 
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mostly  of  six  spines ; but  since  there  are  on  many  of  the  plates 
one  or  two  very  small,  rudimentary  spines  at  one  end  it  is  possi- 
ble that  in  larger  specimens  there  may  be  more  spines.  The 

spines  are  flattened  and  arranged  like  the  fingers  of  the  human 
hand,  the  one  at  the  middle  being  longest  and  those  on  either  side 
gradually  decreasing  in  length.  There  is  a small  elongated  pit  at 
the  base  of  each  spine  (PL  XV,  fig.  230).  In  the  outer  row  there 

are  mostly  three  spines,  one  very  short  thick  and  two  large 

flattened  ones ; but  on  some  plates  the  larger  ones  alone  may  be 
present.  The  short  spine,  when  present,  always  lie  at  the  adcen- 
tral  end  of  the  plate  and  may  occasionally  be  represented  by  two 
or  more  smaller  spines,  or  again  it  may  be  entirely  absent,  or, 
on  the  contrary,  may  be  nearly  as  large  as  the  other  two  spines, 
which  have  sharp  flattened  edges.  On  the  outer  side  of  the  outer 
row  of  spines,  between  it  and  the  first  series  of  ventrolateral 
plates,  is  a row,  sometimes  irregular,  of  somewhat  wedge-shaped 
granules,  five  or  six  in  number,  and  separated  from  the  outer  row 
of  adambulacral  spines  by  a distinct  groove,  and  from  the  first 
series  of  ventrolateral  plates  by  a narrow  groove  (PI.  XV,  fio-. 
231).  At  the  adcentral  end  of  each  adambulacral  plate,  between 
the  inner  and  the  outer  row  of  spines  is  a forcipiform  pedicellaria 
of  some  size,  occasionally  with  three  jaws  (PI.  XV,  fig.  233,  234). 
It  is  sometimes  situated  exactly  between  two  plates. 

Mouth-plates. — The  mouth-plates  can  not  be  observed  from  the 
surface,  but  the  spines  are  conspicuous  and  are  arranged  in  two 
rows.  The  inner  row  consists  of  seven  or  eight  robust,  prismatic 
spines  with  rounded  ends ; the  spine  at  the  oral  end  has  the  form 
of  a triangular  prism,  and  together  with  its  fellow  form  the  apex 
of  the  wedge-shaped  figure  formed  by  the  oral  spines ; the  two  or 


448 


s.  goto: 


three  spines  at  the  distal  end  are  usually  smaller  than  the  others. 
In  the  outer  row  there  are  nearly  always  two  spines,  occasionally 
three  for  each  plate,  robust  and  prismatic  in  form,  in  the  same 
line  with  the  outer  row  of  adambulacral  spines,  and  on  the  outer 
side  of  the  three  most  distal  spines  of  the  inner  row,  in  close 
contact  with  them. 

Ventrolaterals. — The  ventrolateral  plates  themselves  can  not 
be  seen  from  the  surface,  since  they  are  completely  covered  over 
with  flattened  polygonal  granules  exactly  similar  to  those  of  the 
inferomarginals ; but  the  individual  plates  can  be  easily  dis- 
tinguished, being  separated  from  one  another  by  distinct 
grooves.  They  are  of  different  size  and  shape  ; but  a regular  row 
of  them  can  be  distinguished  on  either  side  of  the  ambulacral 
furrows,  reaching  out  to  the  tip  of  the  arms,  but  becoming  rather 
obscure  towards  the  mouth.  The  plates  of  this  series  are  rect- 
angular in  the  middle  part  of  the  arms,  but  more  or  less  roundish 
or  elliptical  towards  the  mouth,  and  many  of  them  bear  one  or 
more,  transversely  elongated,  valvate  pedicellariae.  A second  series 
of  ventrolateral  plates  of  irregular  size  and  shape  can  be  recog- 
nised in  the  arms,  but  this  stops  at  some  distance  from  the  tip, 
and  becomes  merged  into  the  general  ventrolateral  system  at  the 
base  of  the  arms.  Valvate  pedicellariae  may  occasionally  be  present 
on  some  of  the  plates  of  this  series,  but  they  are  exceedingly 
rare.  In  the  interradial  areas  two  more  series,  both  more  or  less 
irregular,  are  present  outside  the  foregoing ; and  the  rest  of  the 
interradial  area  is  filled  up  with  rounded  or  irregularly  polygonal 
plates  without  any  regular  arrangement.  A few  of  these  near 
the  mouth  are  usually  larger  than  the  others.  Pedicellariae  are 
present  on  many  of  these  plates  (PI.  XV,  fig.  232). 
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Abadinal  skeleton. — The  most  prominent  feature  of  the  dorsal 
side  is  the  presence  of  a carinal  row  of  conical  or  ellipsoidal 
tubercles  in  each  arm  and  a conspicuously  large,  ellipsoidal  tuber- 
cle in  each  radius  of  the  disk,  the  latter  together  enclosing  a 
rather  small  central  area.  These  adcentral  tubercles  have  per- 
fectly rounded  or  even  flattened  tops  and  are  entirely  covered 
over  with  flattened,  polygonal  granules,  which  are  so  closely  set 
as  to  impart  a smooth  appearance  to  the  tubercles.  One  or  more 
of  the  granules  at  the  top  are  sometimes  larger  and  more  elevated 
than  the  surrounding  ones,  hence  it  is  possible  that  in  some  speci- 
mens there  may  be  one  or  more  spines  at  the  top  of  these 
adcentral  tubercles.  On  the  outer  side  of  each  adcentral  tubercle, 
close  to  it,  there  is  a pair  of  smaller,  conical  tubercles,  nearly  as 
large  as  the  last  or  the  penultimate  tubercle  of  the  arms,  covered 
over  with  polygonal  granules  and  with  a short,  blunt,  conical, 
immovable  spine  at  the  tip.  In  two  of  the  interradii  in  my  speci- 
men, one  member  of  the  pair  is  wanting.  The  tubercles  of  the 
arms  are  conical  in  form,  and  gradually  decrease  in  size  towards 
the  tip,  there  being  usually  five  to  seven  of  them  in  each  arm. 
They  are  tipped  with  a blunt,  conical  immovable  spine,  which  is, 
however,  usually  absent  from  the  small  terminal  tubercle.  Irre- 
gularities in  the  relative  size  of  these  tubercles  may  also  be 
observed.  Between  these  tubercles  there  are  low  rounded  plates. 

The  central  area  enclosed  by  the  five  adcentral  tubercles  is 
bounded  by  elongated  ossicles  stretching  between  the  tubercles  and 
forming  the  sides  of  a regular  pentagon ; this  pentagon  is  again 
divided  into  five  equal  triangular  areas  by  as  many  depressed 
ridges  radiating  from  the  centre  to  each  tubercle. 

On  either  side  of  the  lophial,  or  carinal  tubercles,  there  may 
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usually  bo  distinguished  two  series  of  ossicles  in  each  arm,  the 
inner  of  which  extends  to  the  last  tubercle,  but  the  outer  ter- 
minates at  or  before  the  penultimate  one.  These  ossicles,  as  well 
as  the  depressed  ridges  of  the  central  pentagon,  and  the  spaces 
between  them  are  entirely  covered  over  with  rounded  or  polygonal 
granules ; the  papular  pores  are  confined  to  the  inter-ossicular 
spaces.  The  individual  pores  are  small  but  very  distinct  and 
impart  a punctured  appearance  to  the  abactinal  side.  Each  pore 
is  usually  guarded  by  a few  exceedingly  small,  short  spines. 

There  are  two  forms  of  pedicellariae  on  the  abactinal  side. 
The  more  easily  observable  form  is  that  of  small  forcipiform 
pedicellariae,  which  are  very  numerous,  especially  in  the  poriferous 
areas,  but  are  also  present  on  the  ossicles  (PI.  XV,  fig.  235).  They 
project  above  the  general  surface  and  look  like  so  many  small 
prickles.  The  other  form  is  that  of  more  or  less  transversely  elon- 
gated pedicellariae,  similar  in  form  to  those  of  the  ventrolateral 
plates  but  smaller,  which  are  less  numerous  than  the  other  form 
and  are  confined  to  the  surface  of  the  ossicles  (PI.  XV,  fig.  236). 

Madreporite. — The  madreporic  plate  is  tolerably  large,  nearly 
elliptical  in  outline,  and  is  situated  at  the  outer  margin  of  the 
central  pentagon,  in  the  centre  of  the  quadrangular  area  formed 
by  two  of  the  adcentral  tubercles  and  one  of  their  accessory 
tubercles.  The  surface  of  the  plate  is  covered  with  inconspicuous 
radiating  furrows. 

Terminal  plate . — The  terminal  plates  are  relatively  very  small, 
rounded  in  form,  and  entirely  covered  over  with  flattened  gran- 
ules exactly  similar  to  those  of  the  marginals. 

Locality. — Kyamu-Saki,  Okinawa  Island  ; littoral. 

Specimen  in  S.C. 
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Or  caster  dcederleini , n sp. 

(Pl.  XVI,  figs.  244-251.) 

This  species  is  closely  similar  to  0.  magnijicus  in  general 
form  and  appearance,  but  is  distinguished  from  it  by  a slightly 
better  development  of  the  spines  on  the  abactinal  side,  the  presence 
of  teat-like  spines  on  some  of  the  inferomarginai  plates,  the  larger 
number  of  spines  in  the  inner  row  of  ad  ambulacra  L armature,  and  the 
presence  of  three  forms  of  pedicellariae  on  the  abactinal  side,  two 
of  which  are  totally  different  from  any  found  in  0.  magnijicus . 

The  body  is  depressed,  flat  below  and  very  slightly  convex 
above.  The  cross-section  of  the  arms  is  nearly  semicircular  in 
outline,  and  the  arm-tips  are  upturned,  as  in  most  other  species 
of  the  genus.  The  interbracliial  arcs  are  entirely  open.  I have 
only  one  dried  specimen  in  a tolerable  condition,  with  r = 73  mm., 
K — 157  mm.,  giving  the  radial  ratio  2.15. 

Super omarginals. — There  are  20-22  of  these,  and  they  are 
comparatively  inconspicuous  in  surface  view,  although  of  tolerable 
size ; they  can  just  or  hardly  be  seen  from  the  abactinal  side, 
except  near  the  tip  of  the  arms,  where  they  appear  on  this  side 
owing  to  the  upturning  of  the  tips.  In  the  interbrachial  arcs  the 
plates  are  more  or  less  rounded -polygonal,  and  the  external  sur- 
face is  nearly  plane ; along  the  sides  of  the  arms  the  plates  are 
more  or  less  rectangular  or  pentagonal  in  outline  and  the  external 
surface  is  lightly  convex.  The  plates  are  entirely  covered  over 
with  fine  granules,  and  each  plate  bears  some  valvate  pedicel - 
lariae,  which  are  but  slightly  elongated  transversely  or  may  some- 
times be  nearly  round  ; there  may  be  as  many  as  ten  or  a dozen 
of  them  on  a single  plate,  but  the  last  four  or  five  plates  at  the 
tip  of  the  arms  are  usually  entirely  destitute  of  them. 
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Infer o marginals. — -These  are  confined  to  the  actinal  side  of  the 
body  anl  are  generally  larger  than  the  corresponding  superomar- 
ginals  along  the  greater  part  of  the  arms,  where  they  are  penta- 
gonal in  outline.  The  six  or  seven  plates  in  each  interbrachial 
are  are  smaller  than  those  on  the  sides  of  the  arms,  more  or  less 
mammiform  and  bear  each  a teat -like  or  bluntly  conical  spine  at 
the  top,  which  is  united  with  the  plate  by  a presumably  immova- 
ble ball  and  socket  joint.  These  spiniferous  inferomarginals  bear 
some  very  small  valvate  pedicellariae,  while  the  other  plates,  with 
the  exception  of  a few  at  the  tip  of  the  arms,  bear  either  round 
or  more  or  less  transversely  elongated  ones  similar  to  those  of 
the  superomarginals.  The  number  of  pedicellariae  on  one  plate 
may  vary  from  2 or  3 to  about  10.  The  granules  are  exactly 
like  those  of  the  superomarginals,  except  that  those  on  the  actinal 
side  of  the  interbrachial  plates  are  coarser,  and  are  more  like 
the  granules  of  the  adjacent  ventrolateral  plates.  In  each  inter- 
brachial arc  there  are  intercalated  between  the  two  marginal  series 
3-5  ossicles,  which  are  closely  invested  with  granules  exactly 
similar  to  those  of  the  marginals,  and  hence  are  not  conspicuous 
in  surface  view. 

Adambulacral  plates.  — The  adambulacral  plates  are  nearly 
square  in  form  when  seen  from  the  surface.  The  armature  consists 
of  three  rows  of  spines  and  some  pedicellariae.  The  inner  row  is 
well  in  the  furrow  and  consists  of  nine  or  ten  slender,  rather 
fragile  spines  of  very  unequal  lengths.  On  the  first  adambulacral 
plate  the  tops  of  these  spines  form  only  a slight  curve ; but  the 
curvature  becomes  pronounced  very  soon,  and  from  the  fourth  or 
fifth  plate  on  these  spines  form  almost  a triangle  with  a rounded 
apex,  the  spines  at  either  end  being  very  short.  The  top  of  the 
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largest  spines  of  this  row  usually  reaches  the  base  of  those  of 
the  next  row,  which  consists  typically  of  two  or  three  stout, 
flattened,  blunt  spines,  like  those  of  the  corresponding  row  in  0. 
magnificus.  These  spines  may  be  subequal  or  very  unequal,  and 
sometimes  one  or  more  of  them  may  be  so  entirely  out  of  the 
row  that  the  latter  becomes  duplicated.  The  third  row  consists 
of  one  to  three  spines  similar  in  shape  to  those  of  the  second 
row,  but  usually  smaller.  On  the  adcentral  border  of  each  ad- 
ambulacral  plate  there  are  one  or  more  forcipiform  pedicellarise, 
and  on  some  plates  they  may  form  a row  reaching  up  to  the  out- 
side of  the  third  row  of  spines.  They  may  be  slightly  curved  or 
perfectly  straight,  and  are  usually  smaller  when  there  are  more. 
There  may  be  in  addition  one  or  more  forcipiform  pedicellariae 
either  in  line  with  or  outside  the  third  row  of  spines. 

Mouth-plates . — As  is  usual  in  this  genus  the  mouth-plates 
themselves  can  not  be  seen  from  the  surface,  but  the  spines  are 
very  conspicuous,  and  consists  of  two  rows.  In  the  inner  row 
there  are  11-13  spines,  of  which  the  four  or  five  at  the  mouth 
end  are  stout  and  prismatic  in  form  and  larger  than  the  rest.  The 
outer  row  consists  of  three  or  four  spines,  similar  in  shape  to 
the  larger  spines  of  the  inner  row,  and  is  confined  to  the  abcen- 
tral  end  of  the  mouth-plates,  on  the  interradial  side  of  the  smaller 
spines  of  the  inner  row. 

Ventrolaterals. — The  ventrolateral  plates  are  as  a whole  more 
regular  than  in  0.  magnificus , and  easier  to  distinguish  from  the 
surface.  One  regular  row  of  plates  can  be  made  out  on  either 
side  of  the  ambulacral  furrow,  extending  from  the  tip  of  the  arms 
to  near  the  mouth,  where  it  is  merged  in  among  the  plates 
occupying  the  mouth  corner.  A second,  somewhat  irregular  row 
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can  also  be  made  out  outside  the  former,  terminating  at  a 
short  distance  from  the  tip  of  the  arms.  The  rest  of  the  ventro- 
lateral area  is  covered  with  plates,  the  boundaries  of  which  are 
not  so  apparent  as  in  the  two  series  just  mentioned,  and  this  is 
especially  the  case  near  the  mouth.  The  ventrolateral  plates  are 
covered  with  granules,  which  become  coarser  or  even  spiniform 
towards  the  mouth,  and  bear  numerous  pedicellariae,  which  may 
be  distinguished  into  three  forms.  Close  to  the  mouth  and  also 
more  or  less  on  either  side  of  the  ambulacral  furrow  there  are 
forcipiform  pedicellariae  of  tolerable  thickness  (PI.  XVI,  fig.  246). 
Some  of  them  may  be  exactly  similar  in  form  to  those  on  the 
adcentral  border  of  the  adambulacral  plates,  but  most  of  them  are 
more  flattened.  There  may  be  some  ten  of  these  pedicellariae  at 
the  mouth  corner  in  each  interradius.  The  majority  of  the  pedi- 
cellariae  on  the  ventrolateral  plates  are  valvate  and  more  or  less 
elongated  transversely  (PI.  XVI,  fig.  247).  The  third  form  is  in- 
termediate between  the  two  foregoing  and  have  almost  square 
valves  (PI.  XY1,  fig.  248).  The  number  of  pedicellariae  on  one 
ventrolateral  plate  usually  does  not  exceed  three. 

Abactinal  side. — The  abactinal  plates  are  arranged  in  rows 
parallel  with  the  lateral  borders  of  the  body,  except  at  the  ends 
of  the  arms  where  the  plates  are  more  or  less  rounded  and  closely 
crowded  together,  leaving  only  very  small  pore  areas  between. 
There  is  a distinct  carinal  series  of  plates  in  each  arm,  some  of 
which  are  raised  into  tubercles  bearing  either  a spine  or  a teat- 
like granule  at  the  tip.  At  the  adcentral  end  of  each  series  is  a 
large,  conspicuous,  conical  tubercle  tipped  with  a pointed  conical 
spine,  and  spreading  out  at  the  base  into  eight  trabecular  pro- 
cesses, by  means  of  which  it  is  connected  with  the  neighbouring 
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plates.  These  adcentral,  or  apical  tubercles  enclose  a central 
depression,  at  the  centre  of  which  there  are  three  conical  tuber- 
cles, exactly  similar  in  form  to  the  apical  ones  but  about  one- 
third  as  large,  and  spreading  out  at  the  base  into  four  or  five 
trabecular  processes,  by  which  they  are  joined  with  one  another 
and  with  the  apical  tubercles.  The  plate  next  the  apical  tubercle 
of  each  series  is  also  raised  into  a conical  tubercle  similar  in  form 
to  the  former  but  somewhat  smaller ; and  in  some  of  the  radii 
there  is  a small,  spine-tipped  tubercle  between  the  apical  and  the 
next  tubercle.  Besides  the  two  tubercles  just  mentioned,  which 
are  present  in  all  the  radii,  there  are  some  more  (3-7)  tubercles 
in  the  carinal  series,  which  are  much  lower  than  either  of  the 
former,  but  are  tipped  each  with  a teat-like  spine.  The  plates  of 
the  carinal  series,  which  are  not  raised  into  tubercles,  are  either 
cruciform  or  lozenge -shaped,  except  those  near  the  tip  of  the  arms, 
which  are  generally  rounded.  On  either  side  of  the  carinal  series 
there  are  two  more  longitudinal  series  of  plates  in  each  arm,  which 
are  continued  into  the  disk  and  are  there  connected  with  the 
corresponding  series  of  the  adjacent  arm  by  curved  series  of  plates 
running  more  or  less  parallel  to  the  margin  of  the  disk.  There 
are  some  more  plates  without  any  definite  arrangement  between 
the  outer  of  the  disk  series  just  mentioned  and  the  superomar- 
ginals  of  the  interbrachium.  Some  of  the  plates  of  the  dorso- 
lateral series  of  the  disk  are  raised  into  tubercles  which  are  either 
conical  or  mammiform  and  are  tipped  with  a conical  or  teat-like 
spine. 

Both  the  abactinal  plates  and  the  spaces  between  them  are 
closely  covered  over  with  fine  granules,  among  which  there  are 
numerous  pedicellariae,  which  are  of  three  forms.  The  most  con- 
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spicuous  of  them  are  the  small,  vice-shaped  ones,  which  are  mostly, 
though  not  entirely,  confined  to  the  poriferous  areas  and  stick  out 
only  like  so  many  prickles  above  the  general  surface  (PL  XVI,  fig. 
249).  The  second  form  is  that  of  small,  valvate  pedicellariae, 
which  are  either  round  or  slightly  elongated  in  a transverse  direc- 
tion, and  are  entirely  confined  to  the  surface  of  the  plates  (PL 
XYI,  fig.  250).  The  pedicellariae  of  the  third  form  are  intermediate 
between  the  other  two ; they  are  very  small,  and  are  nearly 
round  in  outline  when  viewed  directly  from  above  (Pl.  XYI,  fig. 
251) ; they  are  also  confined  to  the  surface  of  the  plates. 

The  poriferous  areas  are  very  irregular  in  size  and  shape, 
corresponding  to  the  irregular  form  of  the  plates  ; the  pores  are 
very  distinct  in  the  dried  specimen,  and  vary  greatly  in  number 
according  to  the  size  of  the  areas  in  which  they  are  found.  Near 
the  tip  of  the  arms  there  are  only  a few  between  the  rounded 
plates,  but  in  one  of  the  larger  areas  near  the  centre  of  the  disk 
there  may  be  as  many  as  sixty  or  more. 

Maclreporite. — The  madreporite  is  comparatively  large  but  not 
very  conspicuous,  owing  to  the  flatness  of  its  surface,  which  lies 
in  a level  with  the  general  surface  of  the  body ; it  is  elliptical  in 
outline,  with  very  fine  convoluted  furrows  on  the  surface,  and  is 
situated  well  out  of  the  central  pentagon  formed  by  the  apical 
tubercles. 

Terminal  plate . — The  terminal  plate  is  small,  rounded  in  out- 
line, and  entirely  covered  over  with  granules  exactly  similar  to 
those  of  the  superomarginals. 

Locality . — Koniya  in  Amami-Oshima,  Linschoten  Islands.  Lit- 
toral. The  dried  specimen  was  light  brick- coloured. 

This  species  is  named  in  honour  of  Prof.  L.  Doderlein  of 
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Strassburg,  the  well  known  pioneer  in  the  study  of  Japanese 
echinoderms. 

Specimen  in  S.C. 

Oreastev  mcignifictis,  n sp. 

(PI.  XV,  fig.  237-240.) 

I have  only  one  dried  specimen  of  this  species  in  a rather 
unsatisfactory  condition,  but  the  essential  characteristics  can  all 
be  made  out,  and  there  is  no  doubt  in  my  mind  that  it  represents 
a new  species.  To  judge  from  the  descriptions  of  preceding  au- 
thors it  appears  to  present  some  points  of  resemblance  to  0. 
australis  Lutken  and  0 . luestermanni  Lutken,  but  the  marginals  are 
entirely  destitute  of  tubercular  formations,  the  ventrolaterals  are 
covered  with  very  coarse  granules  which  have  a slight  tendency  to 
become  spiny,  and  only  a few  of  the  abactinal  plates  are  produced 
into  tubercular  structures. 

The  specimen  before  me  is  very  large,  being  the  largest 
specimen  of  Or  caster  that  has  come  into  my  hands  so  far ; r— 95, 
R — 220  mm.,  giving  the  radial  ratio  2.3.  The  entire  body  is  depress- 
ed, being  level  on  the  actinal,  and  lightly  inflated  on  the  abactinal 
side,  in  the  centre  of  which  there  is  a depression  surrounded 
by  five  adcentral,  radial  tubercles.  The  interbrachial  arcs  are 
broadly  open  ; in  each  there  can  be  seen  an  almost  straight  stretch 
forming  the  margin  of  the  disk.  The  arms  are  fairly  long  and 
perfectly  rounded  on  the  abactinal  side,  while  on  the  actinal  side 
it  is  plain,  so  that  they  would  present  a semicircular  outline  in 
cross  section.  The  colour  of  the  dried  specimen  is  greyish  brown, 
being  lighter  on  the  actinal  side. 
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Superomarginals. — There  are  twenty-four  of  these,  and  they 
are  invisible  from  the  abactinal  side  except  in  the  last  third  of 
the  arms.  In  the  interbrachial  arcs  they  lie  entirely  on  the  actinal 
aspect  of  the  body  and  thence  gradually  emerge  on  to  the  lateral 
margin  towards  the  terminal  part  of  the  arms.  As  seen  from 
the  surface  the  first  superomarginal  plate  on  either  side  of  the 
interradial  line  is  larger  than  the  others  and  has  a prolonga- 
tion toward  the  abactinal  side,  the  upper  end  of  which  articulates 
with  one  of  the  abactinal  plates.  The  second  plate  has  a much 
shorter  triangular  prolongation  ; a few  plates  at  a short  distance 
from  the  apex  of  the  arms  have  also  similar  prolongations,  but 
all  the  rest  are  destitute  of  any,  and  present  a decidedly  convex 
surface  towards  the  outside,  especially  in  the  basal  part  of  the 
arms.  The  superomarginals  are  closely  covered  over  with  rather 
coarse,  flattened  granules  and  mostly  bear  one  or  a few  trans- 
versely elongated,  valvate  pedicellariae,  which  are  very  conspicuous 
to  the  naked  eye.  On  some  of  the  plates  there  may  be  as  many 
as  five  of  these  pedicellariae,  and  they  may  measure  as  much  as 
3 mm.  in  length. 

Infer o marginals. — The  inferomarginal  plates  are  entirely  con- 
fined to  the  actinal  aspect  of  the  body.  In  the  interbrachial  arcs 
they  are  more  or  less  elliptical  or  rectangular  in  form,  but  in  the 
arms  they  are  either  roundish  or  irregularly  pentagonal.  They 
are  mostly  coincident  with  the  superomarginals,  but  in  the  more 
distal  part  of  the  arms  they  have  a tendency  to  become  alternate 
with  them.  They  are  completely  invested  with  granules  exactly 
like  those  of  the  superomarginals,  and  bear  roundish  or  more 
or  less  transversely  elongated  valvate  pedicellariae,  which  are 
usually  more  numerous  than  on  the  superomarginals.  They  are 
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mostly  simple,  but  there  are  also  many  compound  ones,  composed 
of  two  or  three  parts.  There  may  be  as  many  as  seven  pedicel- 
larise  on  one  plate,  counting  the  compound  ones  as  single. 

Adambulacral  plates. — The  adambulacral  plates  are  short  and 
nearly  square  in  form,  but  can  not  be  seen  from  the  surface.  The 
armature  consists  of  three  rows  of  spines  and  a few  pedi- 
cellariae,  and  the  rows  are  well  separated  from  each  other,  the 
top  of  the  innermost  series  nearly  coinciding  with  the  base  of  the 
second  row,  and  the  outermost  series  being  separated  from  the 
middle  row  by  a distinct  groove.  The  innermost  row  consists  of 
eight  or  nine  slender  brittle  spines  arranged  like  the  fingers  of  the 
hand,  the  middle  one  or  ones  being  longest  and  the  lateral  ones 
shorter,  the  terminal  ones  on  either  side  being  frequently  very  short. 
Near  the  mouth  the  difference  in  length  of  these  spines  is  less 
great,  and  on  the  first  adambulacral  plate  they  may  form  a 
straight  comb.  The  second  row  of  spines  is  separated  from  the 
first  by  a relatively  large  space,  and  there  are  either  two  or  three 
of  them,  except  on  the  first  plate,  which  may  carry  four.  The 
spines  of  this  row  are  usually  very  unequal  both  in  size  and 
shape.  When  there  are  only  two,  they  may  be  subequal  in  size 
and  shape,  or  one  of  them  may  be  considerably  smaller  than  the 
other.  When  there  are  three  they  are,  as  a rule,  of  unequal  size 
and  shape,  one,  usually  the  middle,  being  considerably  larger,  and 
one  considerably  smaller  than  the  remaining  medium  sized  one. 
The  well  developed  spines  of  this  series  are  flattened  and  spatu- 
late  in  form,  narrower  towards  the  base  and  with  a wedge-shap- 
ed, more  or  less  longitudinally  grooved  truncated  end.  When 
there  are  three  the  smallest  one  may  be  very  slender  and  only 
half  as  long  as  the  largest.  The  spines  of  the  outermost  row 
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are  in  general  similar  in  form  to  those  of  the  middle  row  but 
shorter,  and  separated  from  the  latter  by  a spacious  groove. 
There  are  either  two  or  three  of  these  spines  on  a single  plate  ; 
they  may  be  equal  or  very  different  in  size  and  shape,  and  are 
generally  more  irregular  in  this  respect  than  the  spines  of  the 
middle  row. 

At  the  adcentral  end  of  each  adambulacral  plate,  between  the 
first  and  second  row  of  spines,  there  are  one  to  three  forcipiform 
pedicellarise.  They  are  frequently  more  or  less  curved,  and  when 
there  is  only  one  it  is  quite  large,  being  about  half  as  long  as 
the  well  developed  spines  of  the  middle  row ; but  when  there  are 
as  many  as  three  of  them  they  are  usually  much  smaller,  although 
occasionally  there  may  be  three  pedicellariae  on  one  plate,  all  nearly 
as  large  as  when  there  is  one.  The  space  between  the  middle 
and  the  outermost  row  of  adambulacral  spines  is  usually  destitute 
of  pedicellariae,  but  occasionally  there  may  be  some,  and  in  such 
a case  their  position  does  not  appear  to  be  constant.  They  are 
of  the  same  form  as  those  previously  described,  but  their  size  is 
variable. 

Mouth-plates. — The  mouth-plates  themselves  can  not  be  seen 
from  the  surface,  but  the  spines  are  very  conspicuous,  and  are 
arranged  in  two  rows.  In  the  inner  row  there  are  four  thick, 
prismatic  spines  with  blunt  end  at  the  mouth  end,  and  four  much 
smaller  and  shorter  ones  at  the  other,  making  eight  in  all.  The 
surface  of  the!  rounded  ends  of  the  thick  spines  is  irregularly 
grooved,  somewhat  like  the  irregular  markings  of  some  old  heart - 
wood  (PI.  XV,  fig.  239).  The  spine  at  the  mouth  end  has  always 
more  or  less  the  form  of  a triangular  prism,  and  the  rest  more 
or  less  that  of  a rectangular  prism.  The  outer  row  is  present 
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only  at  the  abcentral  end  of  the  mouth-plate,  and  consists  of  only 
three  spines,  which  are  nearly  as  stout  as  those  of  the  inner  row 
and  similar  in  form,  although  more  irregular. 

Ventrolaterals. — -The  ventrolateral  plates  are  very  numerous 
and  small  and  very  irregular  both  in  size  and  arrangement.  In 
the  greater  part  of  the  arms  there  is  a somewhat  irregular,  con- 
tinuous series  of  plates  between  the  adambulacral  plates  and  the 
inferomarginals,  besides  a few  small,  intercalated  plates  which 
occur  here  and  there  ; but  in  the  disk  the  ventrolateral  plates  arc 
entirely  destitute  of  any  regular  arrangement.  The  plates  of  the 
arms  are  covered  with  granules  similar  to  those  of  the  infero- 
marginals, but  in  the  disk  the  granules  are  very  coarse  and  tend 
to  become  conical  and  spiny  towards  the  corner  of  the  mouth. 
More  or  less  transversely  elongated,  valvate  pedicellariae  are  very 
numerous  on  the  ventrolateral  plates.  They  are  of  various  sizes  ; 
some  may  be  as  long  as  2 mm.  but  others  may  be  only  half  as 
long  or  less.  The  smaller  valvate  pedicellarise  are  particularly 
numerous  in  the  disk  on  either  side  of  the  ambulacral  furrows. 

Abactinal  plates,— The  abactinal  side  consists  of  more  or  less 
irregularly  stellate  plates  of  comparatively  small  size,  except  in 
the  most  distal  part  of  the  arms,  where  the  plates  are  either 
round  or  elliptical  and  are  closely  crowded.  The  processes  of  the 
stellate  plates  may  or  may  not  be  united  with  similar  processes 
of  the  neighbouring  plates,  and  hence  the  meshes  may  not  be 
always  closed.  There  are  five  particularly  large,  conical  tubercular 
adcentral  plates  enclosing  a central  depression,  in  which  there  are 
a few  irregular  ossicles.  Each  adcentral  plate  has  some  eight 
radiating  processes,  which  are  united  with  similar  processes  of  the 
neighbouring  plates,  and  although  in  the  specimen  before  me  the 
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apical  portion  is  abraded,  there  can  hardly  be  a donbt  that 
the  plates  were  tipped  each  with  a blunt  spine.  Between  the 
adcentral  plates  there  are  as  many  interra  dial  plates  of  an  elon- 
gated, somewhat  lozenge -shaped  form.  In  line  with  the  adcentral 
plates  there  is,  corresponding  to  each  arm,  a carinal  series  of 
plates,  which  become  gradually  smaller  towards  the  tip  of  the 
arms,  and  two  to  four  of  which  directly  following  each  adcentral 
plate  are  produced  into  spine-tipped  tubercles,  similar  in  form 
to  it  but  smaller.  Parallel  with  the  carinal  series  there  are 
two  more  rows  on  either  side  of  the  arms,  which  are  continued 
in  the  disk  across  the  interradial  lines  onto  the  corresponding  series 
of  the  adjacent  arms.  The  row  next  the  carinal  series  is  con- 
tinued on  to  the  adcentral  plate,  with  one  of  the  processes  of 
which  it  is  connected.  In  the  interbrachial  arc  there  is  a short 
curved  series  of  some  elongated  plates  and  another  group  of  one 
or  two  plates  between  the  supermarginal  plates  and  the  outer  of 
the  interradial  rows  of  plates  above  mentioned.  All  the  abactinal 
plates  are  closely  invested  with  very  small  granules,  and  some  of 
them  may  bear  transversely  elongated,  valvate  pedicellariae. 

The  meshes  between  the  abactinal  plates  are  also  covered 
over  with  small  granules  exactly  similar  to  those  of  the  plates, 
and  bear  numerous  elliptical  or  transversely  elongated  valvate 
pedicellarias,  which  are  generally  much  smaller  than  those  of  the 
marginal  or  abactinal  plates  (PL  XY,  fig.  240).  There  are  also 
in  the  meshes  numerous  papular  pores,  which  are  generally  very 
distinct  in  the  dried  specimen. 

Maclreporite. — The  madreporic  plate  is  tolerably  large  and 
elliptical  in  outline.  Its  surface  is  on  the  same  level  with  the 
general  surface  of  the  surrounding  portions,  and  it  is  therefore 
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comparatively  inconspicuous.  It  is  covered  with  irregular,  dis- 
continuous furrows,  which  do  not  show  any  definite  arrangement. 

Terminal  plate . — The  terminal  plate  is  small  and  circular  or 
elliptical  in  outline,  and  is  covered  with  granules  exactly  similar 
to  those  of  the  super omarginals. 

Locality. — Koniya  in  Amami-Oshima,  Linschoten  Islands. 

The  colour  of  the  dried  specimen  is  dirty  brown. 

Specimen  in  S.C. 

This  species  is  nearly  allied  to  0.  rouxi  Kcehler  recently 
described  from  the  Moluccas  [Koehler.  : 1 1 , p.  272]. 

Oreaster  nahensis,  n.  sp. 

(PL  XVI,  figs.  241-243.) 

This  species  appears  to  be  closely  related  to  0.  chinensis,  0. 
decipiens  and  especially  to  0.  reinhardti , and  combines  some  of 
the  characters  of  0.  nodosus  and  0.  modestus.  It  is  distinguished 
from  nodosus  by  a lesser  development  of  the  abactinal  tubercles, 
the  relatively  larger  size  of  the  ventrolateral  plates  and  the  num- 
ber of  spines  of  the  adambulacral  armature,  and  from  modestus 
by  a greater  elevation  of  the  abactinal  side,  the  presence  of 
only  one  form  of  pedicellariae  on  the  abactinal  side  and  the 
relatively  smaller  size  of  the  ventrolateral  plates.  From  0 . rein- 
hardti it  is  distinguished  by  the  notably  greater  development 
of  the  abactinal  tubercles,  the  total  absence  of  tubercular 
marginal  plates,  the  presence  of  at  least  two  series  of  lateral 
longitudinal  ossicles  on  the  sides  of  the  arms  as  seen  from  the 
surface,  the  weaker  development  of  the  trabeculae  that  connect  the 
adcental  tubercles,  and  the  presence  of  two  accessory  small  tuber- 
cles on  the  outer  side  of  each  adcentral  tubercle. 
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I have  only  one  specimen  of  this  species,  which  was  ori- 
ginally in  alcohol,  but  has  since  been  dried  after  treatment  with 
caustic  potash.  The  dimensions  are  r = 36  mm.,  R=90  mm.,  giving 
the  radial  ratio  2.5. 

Super omarginals. — There  are  twenty  of  these,  and  the  plates 
are  nearly  triangular  in  form  when  viewed  from  the  side,  except 
in  the  most  terminal  part  of  the  arms,  where  they  are  nearly 
square.  They  are  completely  covered  over  with  flattened  poly- 
gonal granules,  which  are  slightly  larger  in  the  central  part  and 
smaller  towards  the  periphery  of  the  plates,  and  are  entirely  des- 
titute of  pedicellariae.  As  seen  from  the  surface  the  plates  are 
smaller  in  the  interbrachial  arcs  than  in  the  middle  of  the  arms. 
When  denuded  of  the  superficial  granules  the  plates  of  the 
interbrachial  arcs  are  more  than  twice  as  broad  as  long,  as  meas- 
ured on  well  exposed  plates.  The  lateral  margin  of  the  body  is 
formed  almost  entirely  by  the  supermarginal  plates,  and  only  in 
the  terminal  upturned  portion  of  the  arms  do  the  inferomarginal 
plates  show  to  any  extent  on  the  sides. 

Infer  omarginals. — The  inferomarginals  are  entirely  confined  to 
the  actinal  side,  and  are  rectangular  or  nearly  square  in  the 
greater  part  of  the  arms.  In  the  interbrachial  arcs  they  are  nearly 
twice  as  broad  as  long.  They  are  entirely  covered  over  with 
flattened  granules  exactly  similar  to  those  of  the  inferomarginals 
and  are  like  them  entirely  destitute  of  pedicellariae.  When  the 
granules  are  removed  from  the  marginals,  there  is  seen  a series 
of  small  intercalary  plates  between  the  two  series.  There  are  ten 
or  twelve  of  these  in  each  interradius,  but  exceedingly  small  ones 
may  sometimes  be  seen  stretching  out  to  near  the  tip  of  the  arm. 

Adambulacral  plates . — The  adambulacral  plates  are  narrow  and 
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more  or  less  concealed  from  view  ; there  are  two  or  two  and  a 
half  of  them  corresponding  to  one  inferomarginal  plate  in  the 
greater  part  of  the  arms.  The  armature  consists  of  two  rows  of 
spines,  an  inner  of  smaller  spines,  mostly  six  in  number,  arranged 
like  the  fingers  of  the  human  hand,  the  middle  ones  longer  than 
those  towards  the  ends,  and  an  outer  of  much  stouter,  prismatic 
spines,  mostly  two  but  sometimes  three  in  number,  of  subequal 
length,  and  with  apices  either  irregularly  blunt  or  in  the  form  of 
a wedge.  When  there  are  only  two  of  these  outer  spines,  there  is 
usually  a very  short,  granuliform  spine  at  the  adcentral  end  of 
the  plate.  At  the  same  end  of  each  plate,  between  the  two  rows 
of  spines  there  is  a tolerably  large,  forcipiform  pedicellaria. 

The  foregoing  description  applies  to  the  adambulacral  plates 
near  the  mouth,  but  those  which  lie  some  distance  away  from  it 
have  mostly  an  additional  row  of  five  or  six  granules  on  the  outer 
side  of  the  outer  row  of  spines,  just  as  in  0.  modestus. 

Mouth-plates . — The  mouth-plates  themselves  can  not  be  observ- 
ed from  the  outside  ; the  armature  consists  of  two  rows.  The 
inner  consists  of  nine  stout  spines,  of  which  the  last  five  or  six 
at  the  abcentral  end  are  slightly  smaller  than  the  others,  and  the 
one  at  the  mouth  end  has  usually  the  form  of  a triangular  prism. 
The  outer  row  consists  of  four  spines,  similar  in  form  and  sube- 
qual in  length  to  the  adcentral  spines  of  the  inner  row.  The 
two  rows  of  oral  spines  for  each  pair  of  mouth-plates  have  the 
form  of  a V telescoped  into  another  Y. 

Ventrolaterals. — The  ventrolateral  plates  are  completely  cloth- 
ed over  with  coarse,  flattened,  polygonal  granules,  and  are  more 
distinct  than  in  0.  nodosus,  but  less  so  than  in  0.  moedstus . 
Generally  speaking  the  plates  are  larger  and  more  regular  in  the 
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arms  than  in  the  disk,  where  they  are  of  irregular  form  and  size, 
and  being  covered  over  with  relatively  coarse  granules,  the  in- 
dividual plates  are  in  this  part  particularly  difficult  to  make  out 
from  the  surface.  On  either  side  of  the  ambulacral  furrow  there 
is  a series  of  roundish  or  almost  square  plates  for  the  entire 
length  of  the  arms,  which  becomes  merged  into  the  general  pave- 
ment of  the  ventral  surface  of  the  disk.  A second  row  can  also 
be  made  out,  but  this  is  not  so  regular  as  the  first  one,  and 
terminates  at  a short  distance  from  the  tip  of  the  arms.  A third 
very  short  row  can  also  be  distinguished  at  the  base  of  the  arms. 

There  are  many  roundish  or  transversely  elongated,  valvate 
pedicellarise  on  the  ventrolateral  plates,  which  are  most  numerous 
on  the  plates  on  either  side  of  the  ambulacral  furrow  and  on  those 
forming  the  interradial  areas.  In  the  latter,  hardly  any  are  to  be 
observed  near  the  inferomarginal  plates.  In  the  longitudinal  series 
on  either  side  of  the  ambulacral  furrow,  there  may  be  as  many 
as  three  or  four  on  one  plate,  mostly  close  to  the  furrow. 

Abcictinal  side. — The  lophial  tubercles  are  well  developed  and 
conical  and  armed  with  a conical  spine  at  the  tip.  In  my  speci- 
men there  are  five  of  them  on  each  of  the  four  of  the  arms  and  four 
on  the  fifth.  The  adcentral  tubercles  are  conspicuously  larger 
than  those  of  the  arms  and  are  provided  with  two  conical  spines, 
one  at  the  tip  and  the  other,  which  is  smaller,  on  the  outer  side 
of  each  tubercle,  about  half  wray  between  the  tip  and  the  base. 
The  adcentral  tubercles  enclose  a central  area,  in  which  five  de- 
pressed ridges  can  be  made  out  radiating  from  the  centre  to  each 
tubercle.  The  adcentral  tubercles  themselves  are  connected  with 
one  another  by  similar  ridges  running  between  them.  The  space 
between  the  adcentral,  Bell’s  apical,  and  the  first  lophial  tubercle 
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is  larger  than  that  between  any  two  lophial  tubercles,  and  on 
either  side  of  about  the  middle  of  this  space  lies  a tubercle  about 
half  as  large  as  the  first  lophial  tubercle,  similar  to  the  latter  in 
shape  and  armed  with  a terminal  spine.  The  reticulum  formed 
by  the  ossicles  of  the  abactinal  side  is  tolerably  distinct  on  the 
surface,  and  two  longitudinal  series  of  them  can  usually  be  made 
out  on  each  side  of  the  arms,  the  inner  of  which  lies  in  line  with 
the  accessory  tubercle  between  the  adcentral  and  the  first  lophial 
tubercles.  When  the  surface  granules  are  removed  a third  series 
can  be  seen  extending  into  the  arms  about  one -third  the  whole 
length.  The  ossicles  themselves  arc  covered  over  with  rounded 
granules,  but  the  meshes  between  them  with  rounded  or  short, 
conico-cylindrical  granules,  between  which  lie  the  papular  pores, 
of  which  there  are  many  in  a single  mesh.  On  the  margin  of 
these  pores  and  between  the  granules  above  mentioned  there  are 
numerous,  minute,  short  spines.  The  last  form  of  the  armature 
of  the  abactinal  side  is  the  pedicellariae,  which  are  all  of  one  form, 
and  are  similar  to  those  of  the  abactinal  side  of  0.  nodosus , being 
foreipiform  and  nearly  equal  to  them  in  size  (PL  XYI,  fig.  243). 

Mcidreporite. — The  madreporite  is  tolerably  large  and  lies  just 
outside  the  pentagon  formed  by  the  adcentral  tubercles.  It  is 
ovate  in  form  with  the  broader  side  turned  towards  the  centre, 
and  is  covered  with  irregular  radiating  furrows. 

Termincd  plate.— The  terminal  plate  is  relatively  small,  and  is 
covered  over  with  granules  exactly  similar  to  those  of  the  su- 
permarginal plates. 

Locality — Naha,  Okinawa  Island.  Collected  by  Dr.  M.  Miyajima, 
May  22,  1900.  The  colour  is  greyish  white  in  alcohol.  Littoral. 

Specimen  in  S.C. 
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Oreaster  nodosus  (Linne). 

(Pl.  XIV,  figs.  221-227.) 

In  adopting  this  name  for  this  species  I am  simply  following  the  au- 
thority of  Bell  [’84,  “ Syst.  nat.  ed.  XII.  p.  1100  (pars)  ”].  As  certain 
confusing  difficulties  will  attend  the  tracing  of  this  name  through  the  litera- 
ture I will  mention  them  at  the  outset.  There  are  two  species  that  have 
been  described  by  Gray  under  the  name  of  Pentaceros  nodosus , and  Bell 
in  his  valuable  paper  on  the  genus  Oreaster  [’84,  p.  62]  gives  clouei  Perrier, 
franldini  Gray,  mammosus  Perrier  and  turritus  M.T.  as  synonyms  of  nodcsus. 
Now  from  what  he  says  under  0.  grayi  further  on  [’84,  p.  83]  I infer  that 
he  uses  nodosus  in  the  Linnsean  sense  not  in  Gray’s.  In  his  paper  of  1840 
Gray  mentions  only  one  species  of  Pentaceros  nodosa , which  he  describes  as 
follows  [’40,  p.  277] : “ Asterias  nodosa , Gmelin  (part),  Sera,  iii.  t.  8.  f.  11, 

12.  (t.  5.  f.  11,  12.  without  spines  on  the  margin?).  Arms  with  a double 
series  of  hemispherical  tubercles ; back  rather  depressed  ; marginal  ossicula 
unequal,  lower  one  with  small  blunt  conical  spines.  Inliab.  Isle  of  France. 
W.  E.  Leach,  M.D.”  It  is  placed  in  the  group  with  the  “ back  formed  of 
irregular  flat-topped  ossicula,  placed  in  rows  so  as  to  appear  nearly  tessel- 
lated; arms  elongated,  rather  narrow.”  In  his  paper  of  1866,  however,  Gray 
mentions  two  species,  apparently  distinct,  under  the  same  name  of  Pentaceros 
nodosus  on  the  same  page  [’66,  p.  6],  one  of  which  is  the  species  described 
in  the  earlier  paper  and  appears  as  No.  11 ; but  the  other  is  placed  in  the 
group  with  the  “ back  formed  of  irregular  elongated  ossicula,  apparently 
reticulated ; the  spines  with  elongated  bases,  interspaces  closely  punctured.” 
The  description  is  very  brief  and  runs  as  follows  [Gray,  ’66,  p.  6]  : 

“ 5.  Pentaceros  nodosus.  Arms  rather  narrow,  nearly  as  long  as  the  width 
of  the  body,  with  a single  series  of  blunt  tubercles ; back  rather  depressed,  with 
a large  tubercle  on  each  angle  .of  the  centre.  Gray,  Ann.  N.  H.  1840,  p. 
276;  Linck,  t.  26.  f.  41.  Ast.  nodosa  d,  Lamarck;  Mull,  k Trosch.  Ast. 
48.  Inliab.  Isle  of  France,  Dr.  W.  E.  Leach. 

“ In  Linck’s  figure  the  spines  are  rather  larger  than  in  our  specimens 
of  nearly  the  same  size.” 
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On  referring  back  to  Gray’s  earlier  paper  the  above  species  appears  as 
Pcntaceros  hiuculus,  and  is  described  in  very  nearly  the  same  words  [’40,  p. 
276] ; it  is  identical  with  0.  liiulcus  M.T.  according  to  the  joint  opinions  of 
Gray  [’66,  p.  6],  Muller  and  Troschel  [’42,  p.  48]  and  Perrier  [’76,  p. 
59].  Gray’s  Pentaceros  nodosus,  No.  11,  (= 0 . grayi  Bell)  has  been  more 
fully  redescribed  by  Lutken  [’64,  p.  152],  Bell  [’84,  p.  83],  de  Loriol  [’85, 
p.  60]  and  Sluiter  [’89,  p.  304],  and  it  is  evident  from  these  descriptions 
and  the  figures  given  by  de  Loriol  that  it  is  not  identical  with  the  Pen- 
taceros franldinii  of  Gray,  a synonym  of  the  present  species  ; the  principal 
differences  between  the  two  being  the  absence  of  all  tubercles  from  the  mar- 
ginal plates  in  P.  f ranldinii  and  their  presence  in  P.  nodosus  Gray’s  No. 
11, 1) 2  the  presence  here  and  there  of  particularly  large  pedicellariae  on  the 
dorsal  side  of  P.  nodosus  Gray’s  No.  11  but  of  particularly  small  ones  in  P. 
franldinii , and  the  presence  of  only  two  spines  in  the  outer  row  of  adambu- 
lacral  spines  in  P.  nodosus  Gray’s  No.  11  but  of  three  or  four  in  P.  frank- 
liniip  The  latter  species  has  been  figured  by  Gray  in  his  paper  of  1866, 

1)  “ ....  Randpladerne  17.  Af  de  ovre  haever  over  Halvdelen  (7-10)  sig  op  in  en  bred,  Kegle- 

dannet,  kornet,  i Toppen  nogen  Knnde ; paa  de  nedre  findes  der  Spor  til  Smaaknuder,  dog  kun 
i Armens  inderste  og  yderste  Deel  ” [Lutken,  ’61,  p.  152].  The  marginal  plates  17.  Of  the 
upper  over  half  (7-10)  raise  themselves  in  a broad,  conical,  granulated  node,  naked  at  the  top  > 
on  the  lower  there  are  traces  of  small  nodes,  but  only  in  the  innermost  and  outermost  part  of 
the  arm.  De  Lokiol  gives  a similar  description  [’85,  p.  61] : “ Les  plaques  marginales  dorsales 

sont  tres  distinctes,  grandes,  mais  tres  inegales  dans  leur  developpement ; les  unes,  beaucoup 
plus  grandes,  se  relevent  en  tubercules,  en  forme  de  mamelon  tres  developpe,  couvert,  comme  les 
autres,  de  granules  polygonaux,  serres,  avec  une  pointe  lisse,  plus  ou  moins  allongee ; les  autres, 
en  nombre  variable  sur  chaque  bras,  ou  bien  se  relevent  moins  en  formant  un  mamelon  tout  en 
ayant  la  pointe  lisse,  ou  bien  ne  se  relevent  pas  du  tout  et  n’ont  point  de  pointe.  Toutes  les 
plaques  sont  retrecies  et  cuneiformes  sur  leur  cote  interne,  de  maniere  a,  laisser  de  la  place  a de 
larges  aires  poriferes  triangulaires.  Le  nombre  des  plaques  varie  entre  quatorze  et  dix-sept,  de 
chaque  cote  des  bras,  soit  de  vingt-huit  a trente-quatre  pour  chaque  arc  interbrachial,  de  l’extre- 
mite  de  l’un  des  bras  a celle  du  voisin : ” 

2)  “ Klappetsenger  ere  meget  sjeldne  paa  Bugtavlerne  (hyppigst  i Naelirheden  af  Fodgangene). 
mangle  ganske  paa  Randpladerne,  men  findes  hist  og  her  paa  Ryggen,  hvor  Hudskeletts  Masker 
stode  sammen,  og  have  der  en  betydelig  Storrelse.  Der  er  7 Fodpapiller  i den  indre,  to  i den 
ydre  Rockke ; de  mellem  dem  siddende  Taenger  ere  meget  smaae.”  [0.  nodosus , Lutken,  ’64,  p’ 
153]. 

Pedicellariae  are  very  seldom  on  the  ventral  plates  (most  numerous  in  the  neighbourhood 
of  the  ambulacral  furrows),  wholly  wanting  on  the  marginal  plates,  but  present  here  and 
there  on  the  back,  where  the  meshes  of  the  cutaneous  skeleton  meet  together,  and 
have  there  a considerable  size.  There  are  7 foot-papillae  in  the  inner,  two  in  the  outer  row  ; 
the  pedicellariae  which  occur  between  them  are  very  small.  [0.  nodosus,  Lutken,  ’64,  p.  153]. 
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and  there  is  no  doubt  that  it  is  the  species  we  have  in  hand  and  the  Pen- 
taceros  turritus  of  authors. 

According  to  Bell  [’84]  this  species  was  first  described  under  the  bino- 
mial’system  of  nomenclature  by  Linne  in  the  12tli  edition  of  the  “ Systema 
naturse.”1’  According  to  Muller  and  Tboschel  [’42]  it  is  figured  in  “ Museum 
Gottwaldianum  testaceorum,  stellar-urn  marinarum  et  coralliorum,  1782,”  and 
is  identical  with  the  Asterias  nodosa  of  Lamarck,  which  is  described  as 

follows  [Lamarck,  ’16,  p.  557] : 

“ Asterie  couronnee.  Asterias  nodosa. 

« A.  racliis  quinque  carinatis,  aculeato-muricatls ; margino  mutico. 
[References  omitted.] 

“Habite  l’ocean  des  Grandes-Indes.  Cette  belle  asterie  est  fort  remar- 
quable  par  les  Opines  fortes,  cuspidiforme  on  glandiformes  qui  couronnent  le 
dos  de  son  disque,  et  qui  regnent  le  long  de  ses  carenes  dorsales.  Tantot 
ces  epines  sent  toutes  tres-droites  on  verticales,  et  tantSt  elles  sont  diverse- 

nient  inclinees.” 

Asteria  nodosa  L.  is  simply  mentioned  by  Blainville  [’34,  p.  238],  wit 
references  to  Gmelin,  Linck,  Seba  and  the  “ Encycl.  me'thodique. 

Pentaceros  franldinii  is  placed  by  Gray  in  the  same  group  of  the  genus 
as  his  P.  Kuculus,  and  is  described  as  follows  [’40,  p.  277] : 

“ 7.  Pentaceros  FranUinii.  Bays  elongate,  as  long  as  the  width  of  the 
body,  with  a dorsal  series  of  broad  blunt  tubercles;  back  high,  with  very 

large  spines  at  each  angle,  margin  not  armed. 

“Var.  1.  With  one  or  two  conical  tubercles  on  each  side  of  the  tuber- 
cles, near  the  one  at  the  angle  of  the  central  dorsal  disk. 

“ Inhab.  Coast  of  New  Holland.  G.  Bennett,  Esq. 

“ See  also  Pentaceros  turritus.  Linck,  t.  22.  23.  f.  3.  Like  the  former, 
but  the  back  is  more  spinose,  and  the  spines  are  not  so  large. 

The  next  description  of  this  species  is  by  Muller  and  Troschel  [’42, 

p.  47] : 

“ Species  5.  Oreaster  turritus  Nob.  


1)  in  the  tenth  edition  of  the  same  work  Asterlas  nodosa  is  described  thus  . 
radiis  convexis  longitudinaliter  elevatis  muricatis  ....  Habitat  in  M.  Indico. 


A.  stellata 
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[References  to  Rumphius,  Petiver,  Linck  tab  2 & 3,  No.  3,  Mus. 
Gottwald.,  Linne-Gmelin,  Lamarck  and  Gray.] 

“ Dem  vorigen1^  in  alien  Pankten  ahnlich,  ausgenommen  in  folgendem  : 
Die  Furclienpapillen  8-9  auf  einer  Platte,  von  denen  die  mittleren  holier 
sind.  Die  der  ausseren  Reilie  platt,  3 bis  4 auf  einer  Platte.  Die  Baucli- 
seite  ist  mit  sehr  ansehnliclien  platten,  pentagonalen,  ungleich  grossen  Granula 
besetzt.  Sie  sind  eben  so,  aber  etwas  kleiner  auf  den  Randplatten.  Auf  dem 
Riicken  sind  die  Granula  nur  platt  da  wo  sie  grossen  Tuberkeln  bedecken. 
Der  ganze  ubrige  Riicken  triigt  grossere  und  kleinere  conisch  sick  erliebende 
Granula.  Die  oberen  und  unteren  Randplatten  (20  an  jedem  Arme)  sind 
einfach  granulirt  und  oline  Tuberkeln  und  Pedicellarien.  Die  grossen 
Tuberkeln  auf  dem  Riicken  der  Arme  in  einfacher  Reilie ; auf  dem 
Riicken  der  Sclieibe  unregelmassig  vertheilt,  zuweilen  mit  ihren  Basen  zusam- 
menstossend.  Die  Knoten  sind  bis  zur  aussersten  Spitze  von  der  Granula- 
tion eingehiillt,  nur  zuweilen  ragt  eine  kleine,  glatte  Spitze  hervor.  Die 
Granulation  der  Ivnoten  ist  platt,  pentagonal,  am  Grunde  der  Knoten  kleiner ; 
nacli  oben  zu  werden  die  Granula  langlich.  Auf  der  Baucliseite  sieht  man 
mit  der  Loupe  kleine  klappenartige  Pedicellarien,  am  deutliclisten  und  hau- 
figsten  in  der  Nalie  der  Furclien.  Auf  dem  Riicken  felilen  die  Pedicellarien, 
auch  auf  den  tuberkellosen  Knoten  des  Netzes  ganz.  Die  Pedicellarien  der 
Porenfelder  sind  zangenartig,  klein  und  ziemlicli  lang.  Zwischen  je  zwei 
Blattern  von  Furclienpapillen  stelit  eine  zangenartige  Pedicellarie. 

“ Farbe : nach  miindliclier  Mittheilung  des  Herrn  Salomon  Muller  aus 
seinen  Manuscripten,  rotli,  die  Knoten  und  die  Spitzen  der  Arme  schwarz. 

“ Grosse  : 10  Zoll. 

“ Fundort : Indisclier  Ocean.  Im  Museum  zu  Berlin  aus  der  Schoenlein- 

sclien  Sammlung ; im  Museum  zu  Leyden  (9  Exemplare) ; im  Museum  zu 
Paris.” 

This  species  is  also  described  by  Dujardin  and  Hupe  [’62,  p.  381], 
who  closely  follow  Muller  and  Troschel. 

“ Oreaster  turricle.  Oreaster  turritus. — -Muller  et  Troschel. 

[References  omitted.] 


1)  0.  tuber culatus. 
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“ Espece  assez  semblable  a la  precedentei;>  par  l’ensemble  de  ses  carac- 
teres,  mais  qui  .en  differe  par  quelques  points : les  piquants  du  sillon  am- 
bulacraire  sont  au  nombre  de  liuit  oil  neuf  snr  chaque  plaque,  ceux  du  milieu 
etant  les  plus  grands ; ceux  de  la  rangee  externe  sont  plats  et  au  nombre  de 
trois  ou  quatre  sur  cliaque  plaque.  La  face  ventrale  est  couverte  de  granules 
de  grosseur  notable,  pentagones  et  inegaux,  que  l’on  revoit  plus  petits  sur  les 
plaques  marginales.  Sur  le  dos,  les  granules  sont  plats  la  oil  ils  recouvrent 
de  gros  tubercules,  mais  tout  le  reste  du  dos  porte  des  granules  saillants, 
coniques,  plus  ou  moins  grands.  Les  plaques  marginales,  au  nombre  de 
vingt  a cliaque  bras,  sont  simplement  granuleuses,  sans  tubercules  ni  pedicel- 
laires.  Les  gros  tubercules  forment  sur  les  bras  une  rangee  simple,  mais  sur 
le  reste  du  dos  ils  sont  irregulierement  dissemines,  et  sont  quelquefois  con- 
tigus  a leur  base.  Les  noeuds  du  reseau  dorsal  sont  entoures  de  granula- 
tions jusqu’a  leur  sommet,  d’oii  s’eleve  quelquefois  une  petite  pointe  lisse ; 
les  granulation  sont  plates,  pentagones,  plus  petites  vers  la  base  et  allongees 
vers  le  liaut.  Sur  la  face  ventrale  on  voit,  a l’aide  de  la  loupe,  de 
petites  pedicellaires  valvulaires  qui  sont  plus  distinctes  et  plus  nombreuses 
aupres  du  sillon  ambulacraire.  Les  aires  des  pores  tentaculaires  ont  de 
petites  pedicellaires  en  pince  et  assez  longues.  Entre  cliaque  paire  de 
lames  des  piquants  du  sillon  ambulacraire,  se  trouve  une  pedicellaire  en 
pince. 

“ Coloration  rouge,  avec  les  tubercules  noirs,  ainsi  que  la  pointe  de  bras. 
Dimension:  largeur  totale  270mm. 

“ Habite  la  mer  des  Indes  (Mus.  Paris).” 

Yon  Martens  [’66,  p.  76]  refers  to  this  species  in  the  following  terms : 

“ 18.  Or  easier  turritus  (Linck)  Gray  sp. 

[References  omitted.] 

“ Oberseite  voll  cjlindrisclier  kleiner  Papillen  und  starker  spitzer  Hocker, 
welche  nicht  bis  ziu  Spitze  getiifelt  sind  und  auf  den  Armen  eine  Reilie 
bilden,  auf  der  Scheibe  gruppenweise  vereinigt  sind.  Unterseite  mit  flachen, 
eckigen,  ungleichen  Kornclien  bedeckt.  Keine  Randstacheln.  Zangenformige 
Pedicellarien  nicht  selten  zwischen  den  Papillen  der  Oberseite.  Arme  ver- 


1)  0.  tuber culatus. 
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haltnissmassig  lang  und  schmal,  Armradius  165,  Scheibenradius  70,  Holie  39 
Mill.  Nur  an  der  Spitze  der  Arme  sind  die  Hocker  rnnd. 

“ Farbe  walirend  des  Lebens  liellbraungran,  Hand  und  Armspitzen  orauge, 
Hocker  schwarz,  untere  Randplatten  in  der  Mitte  schwarz,  ringsum  orange. 

“ Amboina  auf  sandigem  Grund,  ein  Paar  Fuss  unter  Wasser,  (am 
‘ Koolenhoofd  * diclit  bei  der  Stadt)  niclit  selten,  aber  schwer  zu  trocknen. 
Rumph  gibt  ferner  die  Nordkuste  von  Ceram  und  die  Insel  Bonoa  an  der 
Nordwestecke  von  Ceram  als  Fundorte  an,  Bleeker  aucli  Banda  und  Sal. 
Muller  Buru.” 

In  liis  paper  of  1866  [p.  6]  Gray  reproduces  liis  description  of  1840, 
and  adds  a plate  in  which  the  animal  is  figured  in  two  aspects,  actinal  and 
abactinal. 

In  his  paper  on  pedicellariae,  Perrier  gives  the  following  description 

[’69,  p.  73]  : 

“ Oreaster  turritus , M.  et  T. — II  n’existe  pas  de  Pedicellaires  a la  face 
dorsale.- — Les  Pedicellaires  indiques  par  Muller  et  Troschel  sur  les  aires 
des  pores  tentaculaires,  ne  sont  que  de  petits  tubercules  entourant  l’orifice  de 
chaque  pore. 

“ Sur  la  face  ventrale,  nous  n’avons  vu  de  Pedicellaires  que  sur  les 
plaques  qui  bordent  les  sillons  ambulacraires.  Chacime  d’elles  en  porte  en 
general  deux  formant  a peu  pres  deux  rangees  paralleles  aux  sillons.  Quel- 
quefois  on  en  trouve  trois  sur  la  meme  plaque,  dont  deux  sur  la  meme  ligne, 
tres-rapproches  du  sillon  ambulacraire  et  un  en  arriere. — Ces  Pedicellaires 
sont  valvulaires  et  ont  a peu  pres  un  millimetre  de  long. — Leur  constitution 
ne  presente  du  reste  rien  de  particulier. 

“ Sur  l’angle  le  plus  rapproche  de  chacune  des  pieces  calcaires  de  la 
louche  qui  bordent  les  sillons  ambulacraires,  s’insere  un  Pedicellaires  en  pince. 
II  se  trouve  place  entre  le  premier  et  le  deuxieme  rang  de  piquants  et  separe 
es  uns  des  autres  les  groupes  de  piquants  appartenant  a chaque  piece.  Les 
maclioires  de  cette  pince,  ccmme  nous  le  trouverons  du  reste  dans  presque  tons 
les  Oreaster , sont  epaisses,  presque  cylindriques  et  formees  d’une  substance 
calcaire  reticulee  a mailles  tres-serrees.  Cette  substance  parait  etre  constituee 
par  des  tiges  longitudinales,  divergentes,  mais  tres-legerement  a partir  de  la 
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base  et  reunies  en  tous  sens  par  de  petites  traverses  irregulierement  dis- 
posees.  Chacune  de  ees  tiges  se  termine  librement  a la  surface  du  Pedicel- 
laire  par  une  pointe  saillante,  et  comme  ces  terminaisons  ont  lieu  a des 
hauteurs  differentes,  la  surface  de  l’orgaue  parait  echinulee.  Les  epines  de- 
viennent  d’autant  plus  saillantes  qu’on  est  plus  rapproche  de  l’extremite 
libre  du  Pedicellaire.  Elies  donnent  au  bord  externe  du  profil  de  chaque 
pince  l’apparence  d’une  scie  dont  toutes  les  dents  seraient  dirigees  vers  le 
haut. — Le  bord  interne  de  la  pince  presents  une  dentsleure  irreguliere  com- 
posee  de  dents  courtes,  arrondies  au  sommet,  tres-inegales,  mais  sensiblement 
dirigee  perpendiculairement  au  bord. — Chaque  pince  presente  une  face  interne 
sensiblement  plane. 

“ Les  tiges  primitives,  d’ailleurs  fort  irregulieres,  de  meme  diamefcre  que 
les  traverses  et  distinctes  seulement  par  l’apparence  generate  de  la  substance 
calcaire,  semblent  partir  du  voisinage  du  bord  interne  de  la  pince  pour  re- 
monter  ensuite  vers  l’extremite  superieure  de  l’organe.  Cette  apparence 
rayonnee  ressort  aussi  du  reste  de  la  disposition  uniforme  et  en  ligne  des 
perforations  de  la  substance  calcaire  et  des  epines  que  portent  les  noeuds  du 
reseau ; epines  tres-obliques  et  presque  couchees  sur  la  surface  de  l’organe. 

“Longueur  double  de  la  largeur.” 

In  the  same  work  Perrier  describes  a species  under  the  name  of  Ore- 
aster  mccmmosus , but  he  subsequently  regards  it  as  a variety  of  0.  turritus. 
0.  mammosus  is  described  as  follows  [’69,  p.  78] : 

“ Oreaster  mammosus , Val.  Coll. — L’  Oreaster  mammosus  n’a  pas  encore 
ete  decrit.  II  se  rapproche  par  sa  forme  et  son  ornementation  de  V Oreaster 
turritus  et  de  Y Oreaster  hiulcus;  mais  si  1’on  admet  que  les  caracteres  speci- 
fiques  employes  d’ordinaire  ont  une  valeur  constante,  il  sen  distingue  nean- 
moins  aisement.  Ses  formes  sont  plus  trapues.  Sur  le  disque,  en  face  de 
chaque  bras,  on  remarque  un  gros  tubercle  en  forme  de  pain  de  sucre,  et 
couvert  de  granulations  aplaties  polygonales.  Chacun  de  ces  tubercules  est  le 
commencement  d’une  serie  de  tubercules  plus  petits  qui  occupent  la  ligne 
mediane  des  bras.  Aucun  de  ces  tubercules,  les  seuls  qui  existent  sur  le 
corps  de  l’animal,  ne  presente  de  Pedicellaires.  On  remarque  dans  les  aires 
tentaculaires  un  assez  grand  nombre  de  Pedicellaires  intermediaires  entre  les 
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Pedicellaires  valvulaires  et  les  Pedicellaires  en  pince.  II  n’en  existe  pas  d’au- 
tres  snr  le  dos.  Les  plaques  marginales,  tant  dorsales  que  ventrales,  sont 
aussi  depourvues  de  Pedicellaires ; elles  sont  au  nombre  de  quinze  pour  cliaque 

bras. 

“ La  face  ventral  est  couverte  de  granulations  irregulierement  polygonales, 
plus  grandes  sur  le  centre  des  pieces  calcaires  qui  les  supportent.  Celles  de 
ces  pieces  qui  forment  la  premiere  rangee  apres  celles  des  sillons  ambula- 
craires,  portent  cliacune  un  ou  deux  Pedicellaires  valvulaires.  Les  plaques  du 
sillon  ambulacraire  portent  cliacune  de  dehors  en  dedans : 1°  deux  gros  pi- 
quants  aplatis  au  sommet ; 2°  a leur  angle  interne,  comme  d’habitude,  un 
Pedicellaire  en  pince,  analogue  a ceux  de  1’  Orecister  ldulcus ; 3°  sur  son  bord 
interne  une  rangee  de  trois  a cinq  piquants,  dont  les  moyens  sont  de  beau- 
coup  les  plus  allonges.  Ces  piquants  vont  en  divergeant ; il  resulte  de  la 
que  les  piquants  des  sillons  ambulacraires  sont  sur  deux  rangs. 

“ La  plaque  madreporique  est  arrondie.  Les  collines  saillantes  et  rami- 
fiees  qui  les  parcourent  naissent  les  unes  du  centre,  les  autres  vers  le  milieu 
du  rayon,  s’anastomosent  souvent,  et  semblent  passer  en  sautoir  les  unes  sur 
les  autres.  Dans  VO.  hiulcus,  la  plaque  madreporique  est  au  contraire  en 
forme  de  losange. 

“ Zanzibar.  (Louis  Rousseau,  1841).” 

The  species  named  Pentaceros  nodulosus  by  Perrier  in  his  “ Revision 
and  regarded  by  Bedford  [:00]  as  identical  with  the  present  species  is 
described  as  follows  [Perrier,  ’76,  p.  53]  : 

“ 149.  Pentaceros  nodulosus  (nov.  sp.). 

“ Cinq  bras  tres-pointus,  assez  greles,  mais  pas  tres-longs,  relies  entre 
eux  par  un  arc  interbrachial  a grande  courbure.  Corps  eleve  en  forme  de 
pyramide  pentagonale,  tronquee  au  sommet,  les  aretes  des  pyramides  etant 
formees  par  la  ligne  mediane  des  bras  et  les  faces  etant  representees  jjar 
une  surface  continue  legerement  concave.  La  base  superieure  du  tronc  de 
pyramide,  sensiblement  plane.  Plaques  marginales  au  nombre  de  trente-six 
dorsales  et  trente-huit  ventrates,  les  dernieres  diminuant  graduellement  et  la 
derniere  etant  tres-petite.  Toutes  ces  plaques,  parfaitement  distinctes  les  unes 
des  autres  et  se  distinguant  du  reste  aussi  tres-nettement  des  faces  dorsale 


476 


s.  goto: 


et  ventrale,  sont  completement  inermes  et  saulement  couvertes  de  petites 
plaquettes  polygonales  aplaties.  Ces  plaquettes,  assaz  grandes  au  centre  des 
ossicules  marginaux,  vont  en  diminnant  vers  leurs  bords  et  finissent  par 
devenir  tres-petites  et  par  simuler  une  bordure  de  granules.  Sur  les  plaques 
marginales  dorsales  et  notamment  vers  leurs  bords  dorsal  et  lateral,  on  voit  un 
assez  grand  nombre  de  tres-petits  Pedicellaires  valvulaires.  Sur  la  ligne  mediane 
des  bras,  formant  arete  du  tronc  de  pyramide  qui  represente  le  corps  de 
l’animal,  onze  ou  douze  des  ossicules  relativement  volumineux,  qui  constituent 
cette  arete  s’elevent  en  tubercules  ellipsoidaux,  a grand  axe  transversal,  entiere- 
ment  couverts  de  plaquettes  polygonales  semblables  a celles  qui  recouvrent  les 
ossicules  marginaux.  Ces  ossicules  de  la  ligne  mediane,  plus  gros  et  plus 
saillants,  sont  separes  par  d’autres  ossicules  egalemant  ellipsoidaux,  ayant  un 
grand  axe  de  meme  longueur  que  le  leur,  mais  de  petits  axes  beaucoup  moins 
longs,  de  sorte  qu’ils  sont  beaucoup  moins  eleves  et  beaucoup  plus  courts  que 
les  ossicules  entre  lesquels  ils  sont  intercales  et  paraissent  com  prime  par  eux. 
Entre  deux  grands  tubercules  on  en  trouve  generalement  d’un  a trois  petits 
reconverts  de  granules  arrondis  plutot  que  de  plaquettes  polygonales.  Cette 
disposition  reproduit  a tres-peu  pres  celle  qu’on  observe  chez  le  Pentacsros 
nodosus  Gray.  Elle  a ete  bien  decrite  pom’  cette  espece  par  le  docteur 
Lutken,  et  les  figures  11  et  12  da  la  planche  VIII  du  tome  III  du  The- 
saurus, de  Seba,  la  representent  parfaitement.  Les  grands  tubercules  de  la 
ligne  mediane  des  bras  vont  en  decroissant  de  la  base  au  sommet  de  caux- 
ci ; les  plus  volumineux  sont  places  en  consequence,  aux  angles  du  pentagone 
qui  limite  la  base  superieure  du  tronc  de  pyramide  representant  le  corps  de 
l’animal.  Ces  cinq  tubercules  ne  sont  pas  contigus,  mais  on  voit  entre  eux 
trois  tubercules  arrondis  plus  petits.  La  base  pentagonale  qu’ils  limitent 
ne  porte  aucun  tubercule  saillant.  Les  aires  poriferes  sont  nombreusas,  legere- 
ment  enfoncees,  petites  et  a pen  pres  de  meme  dimension  que  les  ossicules 
plus  eleves,  aplatis  et  de  forme  etoilee  qui  les  separent.  Ces  ossicules,  couverts 
par  la  granulation  generale,  portent  dans  leur  region  centrale  un  ou  deux 
petits  Pedicellaires  valvulaires,  enfonces  au  milieu  des  granules,  de  sorte  qu’ 
on  les  recommit  immediatement  a une  sorte  de  trou  borgne  tres- visible  au  milieu 
des  ossicules  qui  les  portent.  On  trouve  aussi  qualques  Pedicellaires  identi- 
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ques  parmi  les  granules  des  aires  poriferes.  Ces  dernieres  forment,  sur  les 
bras  proprement  dits,  trois  series  seulement,  les  inferieures  sont  plus  grandes 
que  les  autres  et  penetrent  entre  les  plaques  marginales.  Les  aires  poriferes 
du  pentagone  basilaire  superieur  sont  semblable  a celles  des  faces  de  ces 
pyramides.  Sur  l’une  de  ces  faces  et  pres  de  son  arete  superieure  se  trouve 
la  plaque  madreporique  assez  grande  et  en  forme  de  losange. 

“ Sur  la  face  ventrale,  les  ossicules  marginaux  sont  rectangulaires ; ils 
s’elargissent  et  se  rapprochent  a mesure  qu’on  se  rapproclie  du  sommet  des 
bras.  Les  plaques  ventrales  sont  beaucoup  plus  petites  que  les  marginales, 
peu  distinctes  les  uns  des  autres,  couverfces  de  granules  polygonaux  separes 
les  uns  des  autres  par  un  petit  intervalle  et  portant  la  plupart  un  ou  deux 
petits  Pedicellaires  valvulaires.  Ces  pedicellaires  sont  surtout  constants  dans 
le  voisinage  de  la  gouttiere  ambulacraire.  Les  piquants  de  cette  gouttiere 
sont  disposes  sur  deux  rangs : chaque  plaque  interambulacraire  en  porte  dans 
le  sillon  de  sept  a neuf  prismatiques,  tronques  au  sommet ; et,  en  dehors, 
trois  plus  grands  constituent  la  deuxieme  rangee.  Entre  ces  deux  rangees, 
sur  le  bord  buccal  de  chaque  plaque,  on  voit  un  grand  Pedicellaire  droit. 
Les  granules  qui  avoisinent  immediatement  la  deuxieme  rangee  de  piquants 
sont  un  peu  plus  grands  que  les  autres  et  simulent  parfois  une  troisieme 
rangee.  A l’angle  buccal,  les  rangees  de  piquants  ambulacraires  sont  doubles 
comme  ailleurs. 

• “ R— - (2-|--J)r.  Distance  de  deux  sommets  opposes  pouvant  atteindre  2 
decimetres  environ. 

“ Nombreux  echantillons  desseches  au  British  Museum.  Us  sont  origin- 
ate d’Australie.” 

Further  on  in  the  same  work  Perrier  mentions  P.  turritus  and  discusses 
at  length  its  identity  with  P.  mammosus  [’76,  p.  56]  : 

“ 152.  Pentaceros  turritus. 

[References  omitted.] 

“Deux  echantillons  dans  l’alcool,  dont  Tun  rapporte  de  Tile  de  France, 
par  Peron  et  Lesueur  en  1803,  correspond  exactement  au  Pentaceros  Frarik- 
linii  de  Gray,  tandis  que  l’autre,  rapporte  de  Zanzibar  par  M.  Louis  Rous- 
seau, et  de  taille  beaucoup  plus  petite,  est  le  Pentaceros  modestus  de  Grya. 
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Un  ecliantillon  desseche  est  V Aster ias  nodosa  type  de  Lamarck.  Cette  meme 
espece  se  retrouye  a la  Nouvelle-Guinee  (British  Museum). 

“ var  : Pentaceros  mammosus. 

“ 1869.  Oreaster  mammosus , E.  P. — Ped.,  p.  78. 

“ En  1869,  dans  mon  memoire  sur  les  pedicellaires  et  les  ambulacres  des 
Asteries  et  des  Oursins,  j’ai  decrit  sous  le  nom  d’  Oreaster  mammosus  Yal., 
une  Asterie,  ainsi  nommee  par  Valenciennes  dans  la  collection,  mais  dont 
la  description  n’avait  pas  ete  donnee.  L’individu  que  j’ai  decrit  provenait 
de  Zanzibar  et  avait  ete  recueilli  en  1841  par  mon  regrette  collegue  M.  Louis 
Bousseau.  Un  certain  nombre  d’autres  individus,  sans  indication  d’origine, 
se  trouvaient  d’ailleurs  sous  la  denomination  d 'Oreaster  turritus , bien  qu’ils 
eussent  avec  1’  Oreaster  mammosus  les  plus  evidentes  analogies.  Depuis  cette 
epoque,  M.  Balansa,  M.  Germain  et  M.  Petit  ont  successivement  envoye  de 
la  Nouvelle-Caledonie,  des  Pentaceros  de  taille  different  et  qui  presentent 
avec  1’  Oreaster  mammosus  de  Zanzibar  de  telles  ressemblances,  qu’il  me  parait 
impossible  de  les  en  separer  specifiquement,  dans  l’etat  actuel  de  nos  connais- 
sances.  D ’autre  part,  tous  ces  Stellerides  sont  eux-memes  tellement  voisins 
du  Pentagonaster 15  turritus,  qu’il  y a lieu  de  se  demander  s’ils  ne  constituent 
pas  simplement  une  variete  de  cette  derniere  espece,  qui  se  trouvent  egale- 
ment,  comme  on  sait,  a Zanzibar,  et  qui  presenterait  d’ailleurs  a Zanzibar  et 
a la  Nouvelle-Caledonie  des  variations  exactement  paralleles.  Parmi  les  six 
individus  que  possede  le  Musee  et  qui  proviennent  authentiquement  de  la 
Nouvelle-Caledonie,  il  en  est  un,  en  effet,  le  plus  grand,  a qui  l’on  peut 
appliquer  de  point  en  point  la  description  du  Pentagonaster  turritus.  Son 
plus  grand  rayon  est  de  115  millimetres,  le  plus  petit  etant  de  40  a peu 
pres,  ce  qui  donne  un  rapport  de  1 a 3 environ,  tres-voisin  de  celui  que  l’on 
constate  chez  les  grands  Pentagonaster  turritus.  L’aspect  des  faces  dorsale  et 
ventrale  est  exactement  le  meme.  Le  nombre  et  la  disposition  des  epines 
ambulacraires  sont  identiques ; il  en  est  encore  ainsi  des  gros  piquants  de  la 
carene  des  bras  disposes  en  une  seule  rangee  et  dont  le  second,  a partir  du 
disque,  est  flanque  de  chaque  cote  d’un  autre  piquant  aussi  gros  que  lui. 
Ces  piquants  peuvent  d’ailleurs  exister  seuls,  le  piquant  principal  faisant 


1)  Evidently  a misprint  of  Pentaceros. 
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defaut.  Chez  l’individu  de  la  Nouvelle-Caledonie  ces  gros  tubercules  sont 
coniques  comme  dans  le  Pentctceros  turritus , represente  par  Linck  ; ils  sont 
hemispheriques  chez  les  Pentctceros  turritus  de  l’ile  de  France  et  de  Zanzibar, 
que  nous  avons  sons  les  yeux,  mais  ce  sont  la  des  differences  individuelles, 
comparables  a celles  que  l’on  trouve  entre  les  divers  specimens  de  Pentctceros 
muricatus . Le  nombre  des  plaques  marginales  (vingt-cinq  chez  l’echantillon 
de  File  de  France,  vingt-huit  chez  celui  de  la  Nouvelle-Caledonie)  est  un  peu 
different;  c’est  la  une  question  de  taille  et  nous  ne  voyons  pas  sur  quel 
autre  caractere  on  ponrrait  s’appuyer  pour  distinguer  ces  deux  individus  au 
point  de  vue  specifique. 

D’autre  part,  si  l’on  compare  le  Pentctceros  turritus  de  la  Nouvelle- 
Caledonie,  du  a M.  Germain,  a deux  autres  individus  de  la  memo  proven- 
ance recueillis  par  M.  Balansa  on  ne  trouve  d’autre  difference  qu’une  lon- 
gueur un  peu  moindre  des  bras  (r=30  millimetres,  It =80  millimetres),  qui 
sont  en  meme  temps  un  peu  plus  larges.  De  plus,  le  nombre  des  piquants 
ambulacraires  de  la  rangee  externe  n’atteint  pas  quatre  chez  ces  individus, 
mais  il  peut  etre  de  trois,  et,  comme  le  nombre  quatre  n’est  qu’  accidental  chez 
le  Pentctceros  turritus , on  voit  que  cette  difference  n’a  rien  de  fondamental. 
Le  nombre  des  piquants  de  la  rangee  interne  varie  de  quatre  a sept,  sans 
cependent  atteindre  le  nombre  neuf,  qu’on  trouve  chez  les  Pentctceros  turritus 
de  grande  taille,  mais  qui  n’est  pas  atteint  non  plus  chez  ceux  de  petite 
(individus  de  Peron  et  Lesueur).  Toutes  ces  differences  s’expliquent  facile- 
ment  par  la  taille  moindre  des  individus.  Reste  un  dernier  caractere  negatif, 
l’absence  des  gros  tubercules  en  forme  de  piquants,  sauf  sur  la  carene  des 
bras,  ou  ils  forment  une  rangee  simple ; mais  rien  n’est  variable  chez  les 
Pentctceros  comme  le  nombre  et  la  disposition  de  ces  tubercules.  La  belle 
serie  de  Pentaceros  muricatus , rapportee  de  Zanzibar  j>ar  M.  Louis  Rousseau, 
en  est  un  frappant  exemple.  Chez  les  Pentaceros  turritus , la  meme  chose  se 
produit.  L’individu  de  Zanzibar  et  celui  de  M.  Germain,  de  la  Nouvelle- 
Caledonie,  ont  un  tubercule  au  centre  du  disque,  qui  manque  a l’individu  de 
Peron  et  Lesueur.  Chez  l’individu  de  M.  Germain  le  second  piquant  de  la 
carene  brachiale,  celui  qui  est  flanque  de  deux  autre  piquants,  existe  pour 
deux  des  bras,  se  trouve  place  anormalement  pour  un  troisieme  et  manque 


480 


s.  goto  : 


aux  deux  autres.  H manque  a tous  les  bras  cliez  l’individu  de  Zanzibar  et 
cliez  celui  de  Peron  et  Lesueur;  enfin,  cliez  ce  dernier,  ses  piquants  satel- 
lites ne  se  montrent  complets  que  sur  un  bras  ; sur  les  quatre  autres,  l’un  d’eux 
est  rudimentaire  ou  manque  completement,  de  sorte  que  nous  passons  ainsi 
aux  formes  ou  il  manque  d’une  maniere  absolue  et  pour  l’une  desquelles  M. 
Valenciennes  avait  cree  le  nom  d’  Oreaster  mammosus.  Cette  forme  se  trouve 
maintenant  representee  au  Museum,  outre  les  deux  individus  de  M.  Balansa, 
par  rindividu  de  Zanzibar  qui  a servi  de  type,  et  six  autres  individus,  dont 
deux  proviennent  de  la  Nouvelle-Caledonie  (M.  Germain)  et  quatre  ne 
portent  pas  d’indication  d’origine.  Ces  neufs  individus,  dont  quatre  etaient 
deja  dans  la  collection  rapportes  au  Pentaceros  turritus , forment  une  serie  ou 
la  taille  varie  depuis  5 centimetres  de  diametre  jusqu’a  17,  apres  quoi  l’on 
passe  au  Pentaceros  turritus  de  M.  Germain,  qui  a 21  centimetres  de 
diametre. 

“ Cette  serie  continue  nous  montre  que  tous  ces  individus,  qu’ils  pro- 
viennent de  la  cote  d’Afrique  ou  de  la  Nouvelle-Caledonie,  ne  forment  qu’une 
seule  espece.  Le  nom  de  mammosus  ne  peut  done  etre  conserve  que  pour 
indiquer  une  variete  qui  se  trouve,  du  reste,  aussi  bien  a Zanzibar  que  sur 
les  cotes  de  la  Nouvelle-Caledonie. 

“ Deux  individus  dans  l’alcool ; onze  desseches,  dont  neuf  appar tenant 
a la  variete  mammosus .” 

Viguier  [’78,  p.  71]  gives  a detailed  account  of  the  skeletal  parts  that 
enter  into  the  formation  of  the  oral  parts,  with  several  figures. 

Oreaster  nodulosus  which  is,  as  already  stated,  regarded  by  Bedford  as  a 
synonym  of  the  present  species  is  described  by  Bell  as  follows  [’84,  p.  66]  : 

“ Oreaster  nodulosus. 

“ Pentaceros  nodulosus,  Perrier,  Bev.  Stell.  p.  237. 

“ B=2.3  r.  Disk  moderately  elevated,  arms  of  moderate  width,  taper- 
ing gradually.  The  lophial  and  apical  spines  absent,  and  their  place  taken 
by  the  enlargement  of  the  ossicles  into  convex  rounded  bodies. 

“ About  17  marginal  plates  in  either  series ; it  is  only  in  the  more 
distal  regions  that  the  inferomarginals  take  any  share  in  forming  the  sides 
of  the  arms.  Neither  series  are  spinose. 
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“ Adambulacral  spinulation  diplacantliid,  the  spines  blunt ; in  the  inner 
row  there  are  ordinarily  seven  spines,  of  which  the  median  are  the  more 
prominent ; in  the  outer  row  there  are  two  or  three  larger  spines,  one  of 
which  is  often,  when  only  two  are  developed,  much  larger  than  the  other ; 
these  spines  have  a direction  a little  oblique  to  the  longitudinal  axis  of  the 
arm.  Between  the  outer  and  inner  rows  a well- developed  forcipiform  pedicel- 
laria  is  placed.  Beyond  the  outer  row  there  are  irregularly  shaped  separate 
granules,  which  appear,  at  first,  to  afford  indications  of  a third  row  of  ad- 
ambulacral spines. 

“ The  ventral  ossicles  are  often  distinguishable  from  one  another  owing 
to  the  larger  size  of  the  granules  in  the  centre  than  at  the  edge  of  the 
ossicle ; sessile  valvular  pedicellarias  are  richly  developed  among  the  gran- 
ules. Large  and  coarse  granules  are  also  to  be  observed  on  the  marginal 
plates,  on  which,  however,  pedicellairae  are  only  rarely  developed. 

“ The  upper  surface,  both  of  the  disk  and  of  the  arms,  is  delicately  re- 
ticulated. The  pore  areas  are  well  separated  from  one  another,  and  are,  in 
all  the  more  proximal  parts  of  the  arm,  of  some  size,  and  contain  more  than 
twenty  pores. 

“ The  areas  of  the  two  lower  series  along  the  sides  of  the  arms  some- 
times become  fused  at  certain  points ; the  lower  series  extend  into  the  space 
between  every  pair  of  superomarginal  plates.  The  granulation  on  the  nodal 
points  is  rather  more  delicate  than  on  the  ventral  surface,  and  the  sessile 
pedicellarise  are  exceedingly  small. 

“ Nearly  all  the  ossicles  along  the  lophial  line  are  elongated ; some 
are  more  so  than  the  rest,  and  two  or  three  generally  attain,  to  considerable 
prominence ; those  which  flank  the  apical  region  are  large  and  rounded, 
and  are,  like  the  rest,  covered  with  a close-set  investment  of  rather  large 
flat  granules.  A few  pedicellariae  are  to  be  observed  among  the  granules 
of  the  apical  region,  where  no  spine  or  protuberance  of  any  kind  is 
developed.  The  madreporite  forms  an  elongated  oval  whose  longer  axis  is 
directed  downwards,  and  is  placed  just  outside  the  boundary  of  the  apical 
region. 

“ Colour  (dry)  dirty  yellow,  probably  deep  yellow  in  life. 
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“ Measurements : — 

R = 53 ; r=21.5;  breadth  of  arm  at  base  18. 

It  = 70;  r=30;  breadth  of  arm  at  base  29. 

“ Hcib.  West  Australia  (Dick  Hartog’s  Island).” 

Further  on  in  the  same  paper  0 reaster  nodosus  is  described  [’84,  p.  70] : 

“ Or  easier  nodosus. 

[References  to  Perrier,  ’76,  p.  240  and  Linne,  Syst.  nat.  ed.  xii.  p. 
1100  pars.] 

“Prof.  Perrier  prefers  Linck’s  name  to  that  of  Linnaeus,  whom,  in- 
deed, he  abstains  from  directly  quoting,  his  only  reference  being  to  Gmelin’s 
edition  of  the  Systema  Naturae. 

“ R=2.5  r to  3 r.  Disk  considerably  elongated  ; arms  long,  rather  narrow. 
Lophial  line  well  marked,  with  prominent  rounded  projections;  the  apical 
spines  very  prominent,  and  a central  one  typically  developed. 

“About  30  superomarginal,  and  one  or  two  more  inferomarginal  plates; 
both  sets  obscure,  and  without  any  spines,  the  lower  altogether  confined  to 
the  actinal  side. 

“ Adambulacral  spinulation  diplacanthid ; ordinarily  seven  spines  in  the 
inner  row,  of  which  two  or  three  in  the  middle  are  distinctly  longer  than 
those  at  their  sides.  In  the  outer  row  three  spines,  about  twice  as  stout  as 
those  of  the  inner  row ; between  the  two  rows  there  stands  a well-developed 
forcipiform  pedicellaria. 

“The  separate  ventral  ossicles  are  a good  deal  obscured  by  the  coarse 
granulation  with  which  they  are  covered ; the  only  region  in  which  there  can 
be  said  to  be  a distinctly  serial  disposition  of  the  plates  is  that  which  extends 
along  the  side  of  the  ambulacral  groove.  Many  of  the  investing  granules  are 
more  than  a millimetre  in  length  along  their  longest  axis,  and  the  sessile 
valvular  pedicellarise  are  very  numerously  represented.  A similar  coarse 
granulation  is  found  on  the  marginal  plates ; but  any  resemblance  to  0.  linclci 
is  opposed  by  the  development  of  a very  large  number  of  pedicellari8e.i:> 

“ The  upper  surface  might  almost  be  said  to  be  one  mass  of  pedicel- 

1)  “Have  we  not  here  another  example  of  the  kind  of  balance  between  the  development  of 
spines  and  of  pedicellariae  ? Cf.  the  case  of  Asterias  glacialis , Zool.  Anz.  1882,  p.  283.” 
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lariae,  for  they  not  only  cover  the  reticulating  bars  of  the  dorsal  ossicles,  but 
invade  also  the  poriferous  areas ; the  granules,  of  ordinary  character,  are 
confined  to  the  knobs  and  spines,  the  tips  of  which,  however,  they  do  not 
cover.  Along  the  lophial  line  the  projections  are  always  rather  tubercular 
than  spinous,  but  the  five  spines  at  the  angle  of  the  apex  and  the  central 
spine  within  are  exceedingly  well  developed  and  rather  acutely  pointed.  A 
few  rounded  tubercles,  similar  in  character  to  those  of  the  lophial  line,  are 
developed  at  the  sides  of  the  disk.  In  dried  specimens  the  disk  rises  up  in 
an  altogether  turriform  fashion.  Madreporite  small,  rather  obscure,  on  one 
of  the  sides  of  the  disk. 


“ Colour  (dried)  greyish  sandy. 

“ Hab.  Indian  Ocean  generally. 
“ Measurements : — 


R 

165 

130 

118 

100  [mm.] 

r 

62 

44 

46 

37 

Height  of  disk 

58 

45 

31 

27 

Length  of  longest  spine  . . 

15 

14 

21 

18 

“It  is  to  be  observed  that  there  are  some  not  unimportant  variations  in 
the  characters  of  the  spines,  those  of  the  lophial  line  are  sometimes  sharp, 
are  not  always  blunt ; the  apical  spines  appear  to  be  liable  to  early  division 
into  two  or  three  secondary  apices,  or  they  may  give  off  a spin*  or  projec- 
tion, and,  lastly,  the  processes  at  the  sides  of  the  disk  may  become  quite 
sharp.” 

Bell  [’84  a,  p.  128]  mentions  some  “ fine  specimens  from  Port  Denison, 

4 fms  ” 

Studer  refers  to  this  species  at  length  under  the  name  of  I\  turritus 
Linck  and  points  out  the  occurrence  of  sexual  dimorphism  [’84,  p.  39]  : 

“ Diese  Art  fand  sich  im  Greetharbour  in  Neu-Britannien  ungemein 
zahlreich  vor.  Die  tauchenden  Eingebornen  brachten  die  Art  aus  1 Faden 
Tiefe  in  grosser  Menge.  Es  liessen  sich  unter  den  zahlreichen  Exemplaren 
zwei  Formen  unterscheiden.  Die  eine  mit  relativ  niedriger  Scheibe  und  festem 
Skelett,  mit  einer  Warze  neben  dem  After  im  Centrum  der  Scheibe.  Die 
Farbe  der  Oberseite  ziegelroth,  die  Hofe  um  die  Warzen  schwarzbraun.  Sie 
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entspriclit  der  var.  mammosus  Perrier.  Die  zweite  zeigte  eine  dorsal  stark 
gewolbte  Sclieibe,  auf  der  eine  centrale  Warze  fehlt.  Das  Skelett  ist  viel 
nachgiebiger  und  lockerer.  Die  Farbe  der  Dorsalseite  war  bedeutend  heller, 
melir  fleischroth,  die  Pander  der  Scheibe  und  der  Arme  dunkler  roth,  ebenso 
die  Hofe  um  die  Warzen. 

“ Beim  OefFnen  fand  sicli,  dass  die  erstere  Form  mannliche,  die  letztere 
weibliche  Geschlechtsdriisen  liatte,  so  dass  liier  ein  Geschleclitsdimorphismus 
vorliegt,  der  zum  Tlieil  dadurch  erklart  werden  kann,  dass  die  grossen  weib- 
lichen  Geschlechtsdriisen  den  Korper  so  sehr  anschwellen,  dass  die  Skelett- 
tlieile  auseinander  gedrangt  werden  und  daher  die  Dorsalhaut  nachgiebiger 
und  blasser  ersclieint. 

“ Ich  erhielt  die  Art  ausser  in  Neu-Britannien  aucli  im  Mac  Cluergolf  in 
Neu-Guinea.  Die  dort  erhaltenen  Exemplare  zeigten  im  Leben  eine  etwas 
verscliiedene  Farbung.  Die  Grundfarbe  war  mehr  gelb,  als  roth,  die  Hofe 
um  die  Warzen  orange ; die  Yentralseite  braun. 

“ In  Neu-Britannien  karnen  unter  der  grossen  Zalil  von  Stricken  auch 
anormal  ausgebildete  zu  Tage. 

“ So  fand  sich  ein  Exemplar  mit  sechs  vollkommen  ausgebildeten  Kadien, 
zwei  mit  nur  vier  Badien. 

“ Bei  dem  einen  von  diesen  fehlt  der  funfte  Strahl  vollkommen,  bei  dem 
zwei  ten  ist  eine  fiinfte  Armfurche  vorhanden,  ebenso  eine  funfte  Warzenreihe, 
nur  beschrankt  sich  beides  auf  den  Scheibentheil,  wahrend  das  freie  Arm- 
stuck  zuriickgeblieben  ist.  Der  P.  turritus  hat  einen  sehr  ausgedehnten  Yer- 
breitungskreis.  Das  Berliner  Museum  enthalt  Stucke  aus  Port  Moresby  (Aus- 
tralien),  Celebes,  Amboina,  Ceram,  Banda,  Buru ; Perrier  citiert  die  Art  aus 
Neu-Caledonien,  Neu-Guinea,  Mauritius  und  Zanzibar.”  It  is  again  mentioned 
by  Studer  from  the  collection  of  the  “ Gazelle  ” [’89,  p.  254,  fide  Zool.  Record]. 

Sluiter  refers  to  this  species  as  follows  [’89,  p.  301] : <£  P.  nodosus 

(Linn.)  P.  turritus  (Linck).  Perrier,  ‘ Revision  des  Stell.,’  pag.  56.  Bell, 

* On  the  species  of  Oreaster.’  Proc.  Zool.  Soc.  1884,  pag.  70.  Ein  Exemplar 
(No.  569)  von  Billiton.  Tandjong  Pandan.  Den  genauen  Beschreibungen  von 
Perrier  und  namentlicli  von  Bell  ist  fast  nichts  liinzuzufiigen.  Der  grosste 
Armradius  meines  Exemplars  war  158  m.  M.,  der  Scheibenradius  57  m.  M. 
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Die  Tiere  leben  in  einer  Tiefe  von  10-16  Faden  auf  clem  sandigen  Boden 
ausserhalb  der  Beecle  von  Tancljong  Pandan.  Die  Farbe  wahrend  des  Lebens 
ist  ein  rotliches  Braun.  Die  Spitzen  der  Arme  sind  zwar  dunkler  braun,  so 
wie  auch  die  Tuberkeln,  aber  niclit  schwarz,  wie  nach  miindlicher  Mitteilung 
Sal.  Muller’s  von  Muller  und  Troschel  angegeben  wird.” 

Sladen,  who  regards  Pentaceros  modestus  Gray  as  a synonym  of  this 
species,  mentions  it  from  the  collection  of  the  Challenger  under  the  name  of 
P.  turritus  as  follows  [’89,  p.  346] : 

“ Localities. — Station  212.  Off  Malanipa  Island  (Philippine  group). 
January  30,  1875.  Lat.  6°  54'  0"  N.,  long.  122°  18'  0"  E.  Depth  10 
fathoms.  Sand.  Surface  temperature  83. °0  Fahr. 

“Off  Samboangan  (Philippine  group).  January  29,  1875.  Depth  10 
fathoms. 

“ Off  Zebu  (Philippine  group).  On  the  Beefs. 

“ Station  187.  Off  Booby  Island,  Torres  Strait.  September  9,  1874. 
Lat.  10°  36'  0"  S.,  long.  141°  55'  0"  E.  Depth  6 fathoms.  Coral  mud. 
Surface  temperature  77.°  7 Fahr. 

“ Station  188.  In  the  Arafura  Sea,  near  the  entrance  to  Torres  Strait. 
September  10,  1874.  Lat.  9°  59'  0"  S.,  long.  139°  42'  0"  E.  Depth  28 
fathoms.  Green  mud.  Surface  temperature  78.°5  Fahr.” 

De  Loriol  describes  this  species  from  the  Bay  of  Amboina  as  follows 
[’93,  p.  380] : 

“La  taille  des  exemplaires  varie,  K=80mm.  a 132mm.  Dans  les  plus 
petits  il  y a cinq  tubercules  coniques,  tres  eleves,  an  centre  du  disque,  et  une 
serie  unique  sur  la  ligne  lophiale  des  bras ; dans  les  plus  grands  la  face 
dorsale  du  disque  est  tres  relevee,  renflee,  et  surmontee  de  six  tubercules 
eleves  clont  un  central.  Outre  les  turbercules  tres  saillants  de  la  ligne 
lophiale  de  chaque  bras,  il  s’en  trouve  encore  quatre  a cinq  semblables 
dans  chaque  espace  interradial.  La  face  dorsale  du  disque  et  des  bras 
est  couverte  de  granules  coniques,  accompagnes  de  tres  petites  verrues 
et  de  pedicellaires.  Des  granules  aplatis,  polygonaux,  couvrent  les  tuber- 
cules, parfois  entierement,  parfois  en  laissant  lisse  la  pointe  extreme  a 
laquelle  une  ou  deux  autres  viennent  souvent  s’ajouter.  Point  de  pedicellaires 
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sur  les  plaques  marginales  dont  on  compte,  suivant  la  taille,  36  a 42  pour 
chaque  arc  interbrachial.  Chaque  plaque  adambulacraire  porte  un  faisceau 
interne  de  6 a 7 piquants  plats  et  inegaux,  et  une  serie  externe  de  3 a 4 
piquants  plus  ou  moins  prismatiques ; ceux  qui  avoisinent  la  bouclie  sont  tres 
epais,  plus  ou  moins  fortement  sillonnes,  et  meme  granuleux  du  cote  externe. 
M.  Th.  Studer  (loc.  cit .)  s’est  assure  que  les  individus  tres  renfles  et  turri- 
cules  sur  la  face  dorsale  du  disque  sont  des  femelles ; il  leur  attribue  aussi 
l’absence  d’un  tubercule  central ; ceci  ne  para, it  pas  etre  constant,  j’ai  sous 
les  yeux  un  exemplaire,  qui  serait  un  male,  depourvu  de  tubercule  central, 
tandis  qu’un  autre,  turricule  a la  fa^on  des  femelles,  en  possede  un  tres 
saillant.” 

This  species  is  mentioned  by  Sluiter  [’95,  p.  46]  as  follows : “ 35. 
Pentaceros  turritus  Linck.  Vier  Exemplare  getrocknet  von  den  Moluk- 
ken  und  acht  in  Alcohol  von  derselben  Inselgruppe  (Bleeker).”  Iycehler 
also  refers  to  it  [’95,  p.  395]  : “ Deux  echantillons  de  grande  taille  ; chez 

l’un,  les  tubercules  coniques  sont  tres  pointus  et  tres  eleves ; chez  l’autre  ils 
sont  plus  courts  et  en  forme  de  mamelon.”  Doderlein  reports  it  from 
Amboina  and  Thursday  Island  [’96,  p.  309],  while  Ludwig  [’99,  p.  540] 
mentions  it  as  being  reported  from  Zanzibar  by  Perrier. 

Bell  [’99,  p.  136]  has  a short  but  important  remark  on  this  species : 

“20.  Pentaceros  UncJcL) 

see  Bell,  P.  Z.  S.  1884,  p.  72. 

Loc.  Blanche  Bay.  j 

“ 21.  Pentaceros  nodosus. ) 

[ id.  t.  c.  p.  70. 

Loc.  Blanche  Bay.  J 

“ These  two  species  herd  together  in  the  narrow  strait  which  divides 
the  island  of  Matupi  from  the  mainland.  According  to  Dr.  Willey’s  obser- 
vations the  two  species  grade  into  one  another  both  as  regards  colour  and 
nodosity.  He  thinks  they  are  either  varieties  of  one  species  or  else  that 
they  cross-breed  together  and  produce  hybrids.” 

Bedford  has  some  important  remarks  on  this  species  [:00,  p.  295]  : 

“12.  Pentaceros  turrit  vs. 

[References  to  Muller  and  Troschel  [’42,  p.  47],  Bell  [’84,  p.  66] 
and  y.  Martens  [’66,  p.  77].] 
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“ Locality.  This  species  is  found  not  uncommonly  in  about  a fathom  of 
water  on  the  shore  of  the  lagoon  off  the  east  side  of  Singapore  Island. 

“ Distribution.  Indian  Ocean,  Eastern  Archipelago,  and  N.  Australia. 

“ The  systematic  classification  of  the  genus  Pentaceros  offers  similar 
difficulties  to  those  found  in  the  Echinoid  Diadema ; in  both  cases  we  have 
exceedingly  variable  groups  of  individuals  in  which  the  norm  of  the  varia- 
tions is  different  in  different  localities.  The  four  4 species  ’ Pentaceros  turri- 
tus  M.  & T.,  P.  kiulcus  M.  & T.,  P.  muricatus  Gray,  and  P.  dlveolatus 
Perrier,  which  Professor  Bell  describes  as  * apparently  distinct,’  are  based 
on  characters  which  are  admittedly  subject  to  very  great  variation  ; and  while 
Prof.  Bell  instances  the  presence  or  absence  of  marginal  spines  as  a charac- 
ter by  which  ‘ we  can  always  safely  discriminate  between  0.  linchi  ( = P 
muricatus)  and  0.  nodosus  (=P.  turritus)  * (loc.  cit.  p.  59),  at  the  same  time 
Dr.  Martens  had  named  two  varieties  of  P.  muricatus  (var.  mutica  and  var. 
intermedia)  in  which  the  marginal  spines  completely  fail : this  of  course  is 
entirely  due  to  the  fact  that  no  two  observers  are  agreed  as  to  the  best  set 
of  characters  to  select  for  specific  diagnoses,  and  in  consequence  a totally 
different  grouping  of  the  same  series  of  specimens  would  be  resorted  to  by 
different  systematists.  Whether  it  is  advisable  in  such  a case  to  unite  all 
the  forms  under  one  specific  name,  as  has  been  suggested  for  the  Pacific 
Diademas  by  Prof.  Loven,  I do  not  feel  in  the  least  competent  to  express  an 
opinion. 

“ Specimens  both  with  and  without  a central  apical  tubercle  occur  at 
Singapore  as  elsewhere,  and  in  the  former  case  the  apical  tubercles  may  be 
much  longer  and  sharper  than  in  the  latter,  in  which  they  are  usually 
mamilliform ; I do  not  know  if  individuals  with  the  marginal  spines  deve- 
loped occur  in  the  locality. 

“ Two  specimens  gave  the  following  measurements  : — 

44  R (act.  side)  = 116  mm.,  r=46;  arm-breadth = 54  ; no.  of  marg.  plates 
= 23 ; 9 lophial  tubercles,  3 or  4 interradials. 

“R  (act.  side)  = 128  mm.,  r=52 ; arm-breadth = 58  ; no.  of  marg.  plates 
=27  ; 7 or  8 lophial  tubercles,  4 interradials.” 

Pfeffer  simply  mentions  Pentaceros  turritus  Linck  from  Ternate  [:00, 
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p.  83].  Herdman  refers  to  Pen.  nodosus  in  liis  pearl  oyster  report  [:03,  p.  22, 
51,  84]. 

The  Herdmans  mention  it  as  a distinct  species  from  the  Gulf  of 
Manaar  [Herdman,  Herdman  and  Bell,  :04,  p.  144]  : 

“ Pentaceros  nodosus  (Gray). 

“ Station  IH.,  off  Chilaw,  12  fathoms ; station  XLH,  off  Barberyn,  40 
fathoms ; Station  LIV.,  south  of  Adam’s  Bridge,  4 to  40  fathoms ; Station 
LXIV.,  south-east  of  Modragam  Paar,  5 fathoms.” 

Yon  Martens  mentions  P.  nodosus  from  Rumpe’s  collection  [:04,  fide 
Zool.  Rec.].  Herdman  [:06,  p.  121,  125,  447]  mentions  it  as  an  enemy  of 
the  pearl  oyster. 

Under  the  name  of  Or  easier  nodosus  Clark  has  some  important  notes  on 
the  growth  stages  of  this  species  [:08,  p.  280 ; references  to  Syst.  nat.  ed. 
10,  p.  661  and  Bell,  ’84]  : 

“ 18  specimens,  Humboldt  Bay,  New  Guinea. — 5 specimens,  Sorong,  New 
Guinea. — 3 specimens,  Ansus,  Jappen  Island,  New  Guinea  (135°  44'  E.  x 
1°  47'  S.). — 1 specimen,  Amboina.  Barbour  collection. 

“ These  specimens  range  from  80  to  300  mm.  in  diameter  and  exhibit 
the  greatest  diversity  in  the  development  of  the  great  tubercles  so  charac- 
teristic of  this  species.  In  the  youngest  specimen  there  are  present  15 
tubercles,  one  at  each  radial  corner  of  the  disk  and  two  on  the  ridge  of  each 
ray ; those  on  the  disk  are  largest  and  most  nearly  pointed,  while  those 
nearest  the  tips  of  the  rays  are  small  and  nearly  spherical.  In  specimens  a 
trifle  older  there  are  20  or  25  tubercles,  one  or  two  more  having  developed 
on  each  ray.  The  pair  of  tubercles  which  are  found  in  large  specimens  at 
the  proximal  end  of  the  rays,  one  on  each  side  of  the  ridge,  are  first  seen 
in  an  individual  165  mm.  in  diameter,  but  are  quite  small  and  rounded,  and 
it  is  only  in  much  larger  specimens  that  they  are  fully  developed.  The 
tubercle  at  the  centre  of  the  disc  is  present  in  only  six  specimens,  and  none 
of  these  is  under  200  mm.  in  diameter.  In  the  largest  individual  it  is  -want- 
ing, but  there  are  72  tubercles,  arranged  as  follows : one  large  one,  with  two 
or  even  three  points,  at  each  radial  angle  of  the  disk ; one  rather  small  but 
pointed  one  in  each  interradins  not  far  from  the  margin,  and  in  one  inter- 
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radius  there  are  two  such  tubercles ; eight  on  the  ridge  of  each  ray,  with  a 
ninth  on  two  of  the  rays ; the  usual  pair  at  the  base  of  each  ray ; and  one , 
two,  or  even  three  extra  tubercles  on  the  sides  of  the  rays  near  the  base. 
No  less  than  20  of  the  tubercles  terminate  in  two,  three,  or  even  four  sharp, 
bare  points. — In  life,  the  colour  of  this  species  shows  considerable  diversity, 
ranging  from  clay-colour  with  the  large  tubercles  muddy  brown,  or  with  the 
large  tubercles  deep  red-brown,  becoming  vermilion  at  the  base,  or  with  the 
large  tubercles  black,  with  their  bases,  the  tips  of  the  arms,  and  the  centre 
of  the  disk  claret-red,  to  a nearly  uniform  vermilion-red  all  over.  Most  of 
the  dried  specimens  were  dirty  yellowish,  but  on  being  washed  with  alcohol 
the  vermilion-red  colour  returned  to  a greater  or  less  degree  in  different 
individuals  and  has  not  been  lost  by  subsequent  drying.  The  largest  speci- 
men (300  mm.)  from  Amboina  is  the  most  uniform  and  the  brightest  ver- 
milion.— This  species  was  found  chiefly  on  bottoms  where  there  was  more 
or  less  vegetation  or  in  open  places  about  coral  reefs.” 

Under  the  name  of  Pentaceros  turritus  Linck  Kcehler  mentions  this 
starfish  from  the  south-eastern  Moluccas  [:11,  p.  277]  : 

“ Dragage  No.  6.  28  Mars  1908.  Sungi  Manumbai.  Profondeur  23  m. 

Deux  echantillons. 

“ 17  Avril  1908.  Wokam.  Profondeur  2 m.  Un  grand  echantillons. 

“ 17  Juin  1908.  Nuhu  Tawun  (lies  Kei).  Un  grand  echantillon. 

“Dans  l’un  des  individus  du  dragage  No.  6,  chez  lequel  R = 95  mm.,  les 
tubercules  sont  coniques  et  pointus.  Dans  le  second,  qui  est  plus  petit 
(It =7 5 mm.),  ces  tubercules  sont  arrondis  au  sommet. 

“ Les  deux  grands  echantillons  offrent  une  difference  analogue : celui  des 
lies  Kei,  dans  lequel  R mesure  120  mm.,  a de  gros  tubercules  arrondis,  tandis 
que  chez  l’autre,  qui  est  plus  grand  (R  = 140  mm.),  ces  tubercules  sont  co- 
niques et  pointus. 

“ J’observe  dans  les  aires  poriferes  de  petits  pedicellaires  alveolaires 
identiques  a ceux  que  j’ai  signales  chez  P.  rouxi , et  qui  se  montrent  surtout 
sur  les  deux  petits  exemplaires.” 

I have  only  one  dried  specimen  of  somewhat  large  size,  r= 
54  mm.,  R=144mm.,  giving  the  radial  ratio  2.7.  The  body  is 
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stone  hard,  the  actinal  side  is  concave  in  the  disk  and  plane  in 
the  arms ; the  disk  is  comparatively  large  and  elevated  in  the 
form  of  an  irregular  turret  on  the  abactinal  side  ; the  arms  are 
relatively  slender,  triangular  in  cross  section  and  have  up-turned 
tips ; the  interbrachial  arcs  are  quite  open  and  well-rounded  (PL 
XI Y,  fig.  221,  222). 

Super omarginals. — There  are  23  super omarginal  plates,  which 
are  of  a triangular  shape  on  the  sides  of  the  arms,  irregularly 
roundish  or  polygonal  in  the  interradial  arcs,  and  nearly  rectan- 
gular close  to  the  tip  of  the  arms.  They  form  the  lateral  margin 
of  the  arms,  and  show  comparatively  little  on  the  actinal  side. 
The  individual  plates  are  comparatively  small  and  are  completely 
covered  over  with  flattened  polygonal  granules.  In  most  of  the 
interradii  there  are  a few  intercalary  plates  between  the  inferior 
and  superior  marginal  series.  The  superomarginals  are  entirely 
destitute  of  pedicellariae  in  my  specimen.  This  is  a difference  of 
some  importance  from  the  descriptions  of  previous  authors,  but 
I believe  this  character  is  subject  to  a great  deal  of  variation. 

Infer  omarginals. — The  inferomarginals  are  coincident  with  the 
superomarginals,  and  are  entirely  confined  to  the  actinal  side. 
The  individual  plates  are  nearly  elliptical  in  the  interbrachial  arcs 
and  at  the  base  of  the  arms,  but  they  present  a straight  border 
against  the  superomarginals  along  the  remainder  of  the  arms. 
They  are  completely  covered  over  with  granules  exactly  similar 
to  those  of  the  superomarginals,  and  are  like  them  entirely  desti- 
tute of  pedicellariae. 

Aclambulacral  plates. — The  adambulacral  plates  are  compara- 
tively long  and  narrow,  and  bear  two  series  of  spines,  which  stand 
out  erect  in  the  dried  specimen.  There  are  7-8  spines  in  the 
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inner  row,  arranged  somewhat  like  the  fingers  of  the  human  hand, 
those  of  the  middle  part  being  much  longer  than  those  at  the 
ends,  which  are  often  very  short.  The  individual  spines  are  more 
or  less  flattened  and  prismatic  in  shape,  with  rounded  apices. 
The  spines  of  the  outer  row  are  much  stouter  than  those  of  the 
inner,  and  there  are  three  or  four  on  ea<ch  plate.  They  are 
more  or  less  flattened  and  prismatic  in  shape,  and  are  mostly 
grooved  longitudinally  in  the  distal  part ; the  apices  are  more 
or  less  wedge-shaped.  At  the  adcentral  end  of  each  plate 
between  the  two  rows  of  spines  there  is  a large  forcipiform  pedicel  - 
laria,  usually  slightly  curved,  showing  its  upper  portion  above  the 
neighbouring  spines  of  the  inner  row  (PI.  XIV,  fig.  223  225). 

Mouth-plates. — As  seen  from  the  surface  the  mouth-plates 
themselves  are  not  very  apparent,  the  space  between  the  rows 
of  oral  armature  on  either  side  being  exactly  like  the  rest  of  the 
ventrolateral  area.  There  are  two  rows  of  spines  corresponding 
to  each  mouth-plate  ; the  outer  consisting  mostly  of  two,  sometimes 
of  three,  spines,  exactly  like  those  of  the  outer  series  of  the  ad- 
ambulacral  spines  in  form,  but  larger,  and  lying  in  line  with  them. 
The  inner  row  of  oral  armature  consists  of  nine  or  ten  spines,  of 
which  the  three  or  four  adjoining  the  first  adambulacral  plate 
are  shorter  and  more  slender  than  the  rest,  are  in  all  points  more 
like  the  spines  of  the  inner  row  of  adambulacral  armature,  and 
lie  in  line  with  them ; these  spines  gradually  become  longer  as 
they  proceed  away  from  the  first  adambulacral  plate.  The  re- 
maining six  spines  of  the  oral  armature  are  subequal  in  length, 
but  become  stouter  toward  the  mouth,  and  the  one  at  the 
mouth  end  is  particularly  stout  and  nearly  triangular  in  cross- 
section.  These  spines  are  like  those  of  the  outer  row  of  adam- 
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bulacral  spines  in  form,  and  are,  like  them,  longitudinally  grooved 
in  the  terminal  parts. 

Ventr olaler oils. — The  ventrolateral  plates  themselves  are  com- 
pletely hidden  from  view  by  the  coarse  granulation  that  covers 
them,  but  the  granules  are  arranged  into  groups  correspond- 
ing to  the  underlying  plates,  so  that  their  arrangement  and 
general  form  can  be  inferred.  It  appears  that  the  ventrolateral 
plates  are  of  comparatively  small  size  and  have  no  regular  ar- 
rangement, except  along  either  side  of  the  ambulacral  furrow, 
where  the  plates  appear  to  form  a single  regular  row.  The  plates 
are  covered  over  with  large,  polygonal,  flattened  granules,  and  the 
spaces  between  the  plates  are  covered  with  smaller  granules. 
Between  the  large  granules  covering  the  plates  are  seen  many 
transversely  elongated  valvate  pedicellarise,  which  are  more  nume- 
rous on  either  side  of  the  ambulacral  furrows  and  in  the  angles 
of  the  mouth.  On  some  of  the  plates  there  may  be  two  or  more 
of  these  pedicellariae,  but  there  are  also  many  plates  destitute  of 
them  (PI.  XIY,  fig.  224,  227). 

Abactinal  plates. — The  most  conspicuous  feature  of  the  abac- 
tinal  side  is  the  presence  of  conical  tubercles  along  the  lophial  line. 
In  my  specimen  there  are  eight  or  nine  of  these  for  each  arm,  of 
which  the  most  central  one,  the  apical,  is  especially  large,  and  with 
their  fellows  enclose  a central  space  at  the  summit  of  the  disk, 
within  which  there  are,  in  my  specimen,  two  tubercles  of  nearly 
the  same  size  as  those  at  the  base  of  the  arms.  Moreover  there 
is  a tubercle  on  either  side  of  the  one  next  the  apical  tubercle, 
and  a similar  pair  for  the  next  lophial  tubercle  at  a greater  dis- 
tance from  the  latter,  so  that  there  are,  in  each  interradius,  two 
pairs  of  accessory  tubercles.  In  some  interradii,  however,  this 
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arrangement  is  not  strictly  adhered  to ; e.g.  in  one  interradius 
there  are  five  instead  of  four  tubercles,  and  in  another  there  are 
five  supernumerary  smaller  tubercles  besides  the  two  pairs  that 
are  regularly  present.  All  the  tubercles  are  completely  covered 
over  with  flattened  polygonal  granules,  and  tipped  by  an  im- 
movable spine.15  In  the  interspaces  between  the  tubercles,  there 
can  be  seen  a reticulated  skeleton,  with  large  meshes,  in  which 
there  are  numerous  papular  pores.  The  whole  is  thickly  covered 
over  with  conico- cylindrical  granules  of  two  sizes,  larger  ones  and 
minute  ones  scattered  between  the  former.  Between  these  gran- 
ules there  are  small  pedicellarise,  which  are  tolerably  numerous 
(PI.  XIV,  fig.  226). 

Madreporite. — The  madreporite  is  tolerably  large,  flat,  nearly 
lozenge-shaped  in  my  specimen,  and  lies  just  outside  the  line  con- 
necting two  of  the  apical  tubercles.  The  surface  is  covered  with 
minute  groove-like  pores. 

Terminal  plate . — The  terminal  plates  are  comparatively  small 
and  inconspicuous. 

Locality . — Amami-Oshima,  Linschoten  Islands.  Littoral. 

Specimen  in  S.C. 

Or  east  er  lincki  (Blainville). 

In  Rein’s  work  on  Japan  [:05,  p.  291]  there  is  the  following  passage : 
“ Der  gewohnlichste  Hitote,  Oreaster  muticus,  wird  von  den  Fischerfrauen  als 
Gamwickler  benutzt.”  I imagine  that  the  writer  has  here  in  mind  the  form 

1)  I take  this  opportunity  of  remarking  that  the  words  “ spines  ” and  “ tubercles  ” have  been 
indiscriminately  used  by  most  writers  on  Oreaster.  Several  of  them  speak  of  the  “ apical  naked 
portion  ” of  the  spine.  It  must  however  be  understood  that  this  “ naked  portion  ” is  itself  a real 
spine  formed  either  by  a single  enlarged  surface  granule  or  by  a fusion  of  several  such  and 
homologous  with  the  movable  spines  of  other  parts  and  other  species.  Itself  being  homologous 
with  a granule  or  granules  it  is  but  natural  that  it  should  be  naked.  The  remaining  part  of  a 
tubercle  is  an  enlarged  ossicle. 


494 


s.  goto  : 


which  has  been  named  Oreaster  muriccitus  Gray  var.  mutica  by  v.  Martens 
[’66,  p.  80].  If  so,  it  can  not  be  said  that  it  is  very  common,  at  least  for 
Japan  taken  as  a whole,  for  the  species  of  this  genus  are,  so  far  as  well 
authenticated  cases  go,  confined  to  the  Ryukyu  and  Linsclioten  Archipelagoes 
and  possibly  to  the  southern  coasts  of  the  Island  of  Kyushu.  Neither  is  the 
practice  of  using  it  as  spools  at  all  common.  It  is  true  that  the  name  of 
Itomaki-Hitode  i.e.  spool  starfish  is  widely  used,  but  it  is,  so  far  as  I know, 
used  mainly  for  species  of  A-ster ina  and  has  reference  only  to  its  fancied 
resemblance  to  certain  forms  of  Japanese  spools.  I do  not  know  of  any 
actual  case  where  it  is  used  as  spools  for  sewing  threads. 

A study  of  the  literature  of  this  species  leads  one  to  the  conclusion  that 
it  is  probably  specifically  identical  with  0.  nodosus,  and  it  is  more  in  defer- 
ence to  authorities  that  it  is  here  treated  of  under  a separate  heading. 

Aside  from  a single  pre-Linnsean  reference  to  this  species  it  is  mentioned 
for  the  first  time  by  Blainyille  in  his  “ Manuel  d’actinologie  ” [’34,  p.  238] 
under  the  name  of  Asterict  link'd , with  a reference  to  Linck,  tab.  7,  No.  8. 
Its  first  description  appears  to  be  that  of  Gray,  which  runs  as  follows  [’40, 
p.  277] : 


“ 8.  Pentaceros  muricatns,  Linck,  t.  7.  f.  8.  Ast.  Linckii,  Blainv.  A. 
nodosa , Lam.  Sera,  iii.  t.  7.  f.  3.  Arms  elongated,  nearly  as  long  as  the 
width  of  the  body,  with  a dorsal  series  of  large,  and  with  2 or  3 large 
conical  spines  near  the  tips ; back  rather  high,  spinose. 

“ Inhab.  . Brit.  Mus.” 

It  is  placed  in  that  section  of  the  genus  which  has  the  “ back  formed 
of  irregular  elongated  ossicula,  apparently  reticulated ; the  spines  with  elon- 
gated bases,  interspaces  closely  punctured.” 

Duoardin  and  Hupe  mention  this  species  under  the  name  of  0.  muri- 
catus , giving  references  to  Linck,  t.  7,  No.  8,  Blainyille  [’34,  p.  238]  and 
Gray  [’40],  and  simply  adds,  “ Habite  les  mers  de  l’lnde.” 

Lutken  gives  a very  full  description  of  this  species  [’64,  p.  156]  : 


“ Linck  afbilder  t.  YII  fig.  8 en 
meget  udpraeget  Oreaster-  Form,  som 
han  i sin  Text  betegner  som  ‘ Pen- 


Linck  figures  in  his  t.  YII  fig. 
8 a very  pronounced  Oreaster-  form, 
which  in  his  text  he  names  ‘Pentaceros 
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tctceros  B.  gibbus  muricatus , Castellum 
montanum  dicendus .’  Den  samme  Art 
Andes  afbildet  lios  Seba  t.  VII  f.  3 
som  ‘ Pentaccros  gibbus  & muricatus 
seu  Castellum  montanum De  eneste 
Forfattere,  der  i disse  Figurer  have 
erkjendt  en  egen  Art,  ere  Blainville, 
som  citerer  Lincks  Figm*  til  sin  As- 
terias  LincJdi , Gray,  som  lienforer 
begge  Afbildninger  til  sin  ‘ Penta- 
ceros  muricatus  ’ (der  vel  egenlig  op- 
stilles  alene  paa  dem,  tlii  det  antydes 
ikke,  at  lian  selv  liar  seet  et  Ex- 
emplar af  den),  og  Dujardin  og  Hupe, 
som  (uden  Tvivl  efter  Gray)  opfbre 
en  0 reaster  muricatus  som  beboende 
‘ de  indiske  Have  lieller  ikke  lios 
disse  sidste  Forfattere  tyder  noget 
paa,  at  de  mere  end  deres  Forgien- 
gere  have  havt  Leilighed  til  selv  at 
see  Arten,  livilken  derfor  uden  Tvivl 
indtil  de  senere  Tider  maa  have 
vaeret  meget  sjelden  i Samlingerne. 

“ Museet  besidder  imidlertid,  deels 
fra  seldre,  deels  fra  yngre  Tid,  4 
Exemplarer  af  noget  forskjellig  Stor- 
relse  af  denne  Or  easier  LincJdi 
(Blv.),  og  jeg  er  derfor  ret  godt 
istand  til  at  oplyse  dens  Formforliold. 
Et  af  dem  er  ifolge  en  vedlagt  Notits 
af  afdode  Dr.  Beck,  fra  Madagascar; 
to  af  de  andre  fra  Zanzibar.  For  at 
Aldersforskjelligliederne  kunne  traede 
desto  tydeligere  frem,  vil  jeg  beskrive 
livert  af  disse  4 Exemplarer  for  sig, 
men  dog  dvaele  rneest  ved  det  storste 
og  det  mindste. 

“ Det  mindste  Exemplar  (A)  har 
en  storre  Badius  af  55  mm,  en  mindre 


B.  gibbus  muricatus , Castellum  mon- 
tanum dicendus The  same  species 
is  found  figured  in  Seba  t.  VII  f.  3 
as  ‘ Pentaceros  gibbus  <fc  muricatus 
seu  Castellum  montanum The  only 
authors,  who  have  recognised  in  these 
figures  an  independent  species,  are 
Blainville,  who  assigns  Linck’s  figure 
to  his  Aster ias  LincJdi , Gray,  who 
refers  both  figures  to  his  ‘ Pentaceros 
muricatus  ’ (which  is  properly  speak- 
ing based  on  those  figures  alone, 
because  it  is  not  indicated  that  he 
has  himself  seen  an  example  of  it), 
and  Dujardin  and  Hupe,  who  (doubt- 
less after  Gray)  cites  an  Oreaster 
muricatus  as  inhabiting  the  Indian 
seas ; nor  is  anything  said  by  these 
last  authors  to  show  that  they  had 
occasion  to  see  the  species  with  their 
own  eyes  any  more  than  their  pre- 
decessors, whence  it  must  have  been 
very  rare  in  the  collections,  up  till 
recently. 

The  Museum,  however,  possesses, 
partly  since  long,  partly  since  recently, 
4 examples  of  some  different  sizes  of 
this  Oreaster  LincJdi  (Blv.),  and  I 
am  therefore  in  good  position  to  shed 
light  on  its  form  relations.  One  of 
them  is  according  to  an  accompany- 
ing notice  by  the  late  Dr.  Beck,  from 
Madagascar ; two  of  the  rest  from 
Zanzibar.  In  order  that  the  differ- 
ences due  to  age  may  come  out  the 
more  distinctly  I will  describe  each 
of  these  4 examples  by  itself,  but 
dwell  most  on  the  largest  and  the 
smallest. 
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af  21 ; Forlioldet  er  altsaa  omtrent 
som  1 : 2-J-.  Armene  ere  temmelig 
smsekkre  med  trekantet  Gjennemsnit. 
Stjernens  midterste  Deel  optages  af 
5 hoie  og  stserke  kegledannede  Pigge, 
som  i § af  deres  Lsengde  ere  beklse- 
dte  med  flade  Korn,  der  opad  mod 
deres  ovre  Grsendse  blive  stedse  storre 
og  fladere  og  antage  Form  af  kantede 
Tavler ; ved  Grunden  af  de  3 af 
disse  kegledannede  Taarne  er  der 
udvendig  en  lignende  tyk,  men  kort, 
vandret  Pig.  Hele  dette  Central- 
parti  hsever  sig  op  over  Armene  og 
sammenlignes  ikke  upassende  med 
en  i Knudepnnktet  af  5 Bjergrygge 
opfcrt  Borg.  Bygtavlerne  danne  kun 
3 Bsekker  paa  liver  Arm,  en  bredere 
i Midten  og  en  smallere  paa  liver 
Side.  Der  er  4 lange  Porefelter  paa 
liver  Arm,  nemlig  paa  liver  Side  eet 
ovenover  Bandpladerne  og  eet  under 
den  midterste  Tavlersekke,  adskilte 
ved  en  sammenlisengende  Tavlersekke. 
Disse  store  Porefelter  ere  selvfolgelig 
egenlig  opstaaede  ved  en  Sammen- 
smeltning  af  mange  mindre,  men  oplose 
sig  kun  mod  Armenes  Spidse  i saa- 
danne  mindre  Grupper  paa  nogle  faae 
Porer.  Foruden  disse  er  der  kun  5, 
af  Hudskelettets  Masker  adskilte, 
mindre  Porefelter  indeni  ‘ Borgen,’ 
samt  eet  paa  liver  af  dennes  Sider, 
naar  undtages  den,  livor  Madrepor- 
pladen  Andes.  Alle  disse  Porefelter 
ere  beklsedte  deels  med  smaae  Pedi- 
cellarier,  deels  med  finere  Korn  end 
de,  som  bedaekke  Hudskelttet,  af 
livilke  Bandpladerne,  Bugtavlerne  og 


The  smallest  example  (A)  has  a 
greater  radius  of  55  mm,  a smaller 
of  21 ; the  ratio  is  therefore  nearly 
as  1 : 2J.  The  arms  are  somewhat 
slender  and  triangular  in  cross  sec- 
tion. The  central  part  of  the  star 
is  occupied  by  5 high  and  stout 
conical  spines,  which  are  covered 
| of  their  length,  with  flat  grains 
which  become  constantly  larger  and 
flatter  toward  the  upper  limit  and 
assume  the  form  of  polygonal  tablets  ; 
near  the  base  of  three  of  these  conical 
towers  there  is  on  the  outside  a simi- 
lar thick,  but  short  horizontal  spine. 
The  whole  of  this  central  part  is 
raised  above  the  arms  and  may  be 
compared  not  improperly  with  a castle 
raised  at  the  nodal  point  of  5 moun- 
tain crests.  The  dorsal  plates  form 
only  3 rows  on  each  arm,  a broader 
one  in  the  middle  and  a narrower 
one  on  each  side.  There  are  4 long 
pore-areas  on  each  arm,  namely  one 
on  each  side  above  the  marginal  plates 
and  one  under  the  median  row  of 
plates,  separated  by  a continuous 
series  of  plates.  These  large  pore- 
areas  of  course  really  result  from  a 
coalescence  of  many  smaller  ones,  but 
resolve  themselves  into  similar  smaller 
groups  with  a small  number  of  pores 
only  near  the  apex  of  the  arms. 
Beside  these  there  are  only  5 smaller 
pore- areas  inside  the  £ castle,’  separa- 
ted by  the  meshes  of  the  dermal 
skeleton,  with  one  on  each  of  its  sides, 
with  the  exception  of  that  in  which 
the  madreporic  plate  is  found.  All 


JAPANESE  ASTEKOIDEA. 


497 


Armenes  midterste  Tavlergekke  liave 
de  storste  i storrelse  og  Form  lignende 
dem,  som  beklsede  de  store  Rygpigge. 
Paa  liver  Arm  findes  der  derngest — 
foruden  de  ovenfor  beskrevne  Pigge, 
som  danne  4 Borgen  ’ og  ikke  kunne 
lienregnes  til  Armene — 3 stgerke  ke- 
gledannede  Pigge  (midtagelsesvis  2 
eller  4),  de  to  paa  Armens  indre 
Deel,  den  tredie  tget  ved  dens  Spidse, 
alle  hvilende  paa  den  midterste  Ta- 
vlergekke ; samt  paa  liver  Side  2 (und- 
tagelsesvis  1 eller  3),  ndgaaende  i en 
nogen  skraa  Retning  fra  to  (1-3)  af 
de  ovre  Randplader,  som  ligge  heni- 
mod  Armens  Spidse.  Randplademes 
Antal  c.  If  ; de  nedre  frembyde  intet 
mgerkeligt;  Pedicellarier  savnes  paa 
dem  begge.  Derimod  findes  en  enkelt 
stor  Klappetang  hist  og  her  paa 
Bugtavlerne,  hvis  Beklgedning  forres- 
ten  bestaaer  af  Korn  af  meget  for- 
skjellig  Storrelse,  2-6  store  tavlefor- 
mige  Gryn,  omgivne  af  mange  smaae, 
men  kantede  og  flade  ligesom  de 
storre ; som  hos  andre  Oreastre  fort- 
ssetter  et  smalt  Baelte  af  disse  Bug- 
tavler  sig  mellem  Armfurerne  og  Rand- 
pladerne  lige  til  Armspidserne.  De 
indre  Fodpapiller  ere  meget  fine,  6-7 
i liver  Gruppe,  men  af  den  hos 
Slsegten  ssedvanlige  Form ; de  ydre 
ere  brede,  flade  og  butte,  to  for  liver 
Gruppe  af  liine.  En  langgrenet  Tang 
er  anbragt  mellem  hvert  Sset. 

44  Det  ngestmindste  Explr.  (B)  (R  = 
70  mm,  r=26)  afviger  vgesenhg  kun 
fra  det  mindre  ved  en  mere  sam- 
mensat  Bygning  af 4 Borgen,’  som  bedre 


these  pore-areas  are  covered  partly 
with  small  pedicellarige,  partly  with 
finer  granules  than  those  which  cover 
the  dermal  skeleton,  of  which  the 
marginal  plates,  the  ventral  plates 
and  the  median  row  of  plates  of  the 
arms  liave  the  largest,  and  similar  in 
form  and  size  to  those  that  clothe  the 
large  dorsal  spines.  On  each  arm  there 
are  found  next — beside  the  above  des- 
cribed spines,  which  form  the  ‘castle  ’ 
and  can  not  be  referred  to  the  arms 
— 3 stout  conical  sjunes  (exceptional- 
ly 2 or  4),  the  two  on  the  inner  paid 
of  the  arm,  the  third  close  to  its 
apex,  all  resting  on  the  median  row 
of  plates ; also  two  (exceptionally  1 
or  3)  on  each  side  projecting  in  a 
somewhat  oblique  direction  from  two 
(1-3)  of  the  superior  marginal  plates, 
which  lie  near  the  apex  of  the  arm. 
Number  of  marginal  plates  c.  f f ; the 
inferior  ones  present  nothing  worth 
noting;  pedicellarige  are  absent  from 
both.  There  is  found,  however,  here 
and  there  single  large  pedicellaria 
on  the  ventral  plates,  the  covering  of 
which  consists  among  others  of  grains 
of  very  different  size,  2-6  large  tablet- 
shaped grains,  surrounded  by  several 
small,  but  angular  and  flat  ones  simi- 
lar to  the  larger  ; as  in  other  Oreaster 
species  a narrow  belt  of  these  ventral 
plates  is  continued  on  to  the  apices 
of  the  arms  between  the  ambulacral 
furrows  and  the  marginal  plates.  The 
inner  foot  papillge  are  very  fine,  6-7 
in  each  group,  but  of  the  form  usual 
in  this  genus ; the  outer  are  broad, 
flat  and  blunt,  two  for  each  group  of 
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beskrives  under  det  folgende  Explr. 
I Fodgangenes  indre  Deel  er  der  3 
ydre  Fodpapiller  i hvert  Saet. 

“Hos  det  naeststorste  (C)  (It  = 84 
mm,  r=31  mm)  bestaaer  4 Borgen  ’ 
foruden  af  de  under  A omtalte  5 
‘ Taarne  * normalt15  af  to  for  liver  af 
hine,  anbragte  laengere  nede,  umid- 
delbart  over  Armryggens  Begyndelse 
og  forbundne  indbyrdes  og  med  liine 
ved  et  staerkt  Net  af  Rygtavler,  som 
omslutte  saerskilte  Porefelter.  Deres 
Stilling  naermer  sig  snart  til  det  lod- 
rette,  snart  til  det  vandrette.  At  de 
smaae  Porefelter,  livoraf  de  ovenfor 
(ved  A)  beskrevne  4 storre  sammen- 
saettes,  lios  dette  og  det  folgende 
Exemplar  i det  hele  vise  sig  mere 
sondrede,  er  maaskee  tildeels  en  Folge 
af  Indtorringen,  men  kunde  maaskee 
ogsaa  tildeels  vaere  en  Folge  af,  at 
Hudskelettet  med  Alderen  udvikledes 
noget  staerkere,  og  at  Graendsen  mel- 
lem  de  enkelte  Porefelter  derved  blev 
noget  tydeligere. — Selv  i Armens  in- 
dre Deel  findes  der  hos  dette  Ex- 
emplar kim  2 ydre  Fodpapiller  i 
liver  Gruppe. 

“ Det  storste  Exemplar  (D)  liar 
et  Forhold  mellem  Stjernens  Radier 
=omtrent  1 : 3 (r=35,  11=100  mm) ; 
Randpladernes  Antal  er  Ved 

Grunden  af  liver  af  de  fern  store 
Taarnpigge  findes  der  3 i en  Tver- 
raekke,  rettede  skraat  udad,  altsaa  20 

1)  “ De  mangle  nemlig  undtagelsesvis  (ere  ikke 
komne  frem  entlnu)  paa  eet  af  de  fem  Steder, 
hvor  de  skulde  findes.” 


the  former.  Apedicellaria  with  long 
jaws  is  placed  between  each  set. 

“The  next  smallest  Example  (B) 
(R=70mm,  r=26)  deviates  essen- 
tially from  the  smaller  only  by  a more 
complicated  structure  of  the  4 castle,’ 
which  may  better  be  described  under 
the  following  example.  In  the  inner 
part  of  the  ambulacral  furrow  there 
are  three  outer  foot  papillae  in  each 
set. 

“In  the  next  largest  (C)  (It =84 
mm,  r=31  mm)  the  4 castle  ’ consists, 
ik  addition  to  the  5 towers  enumera- 
ted under  A,  normally^  of  two  for 
each  of  them,  situated  more  interi- 
orly, immediately  over  the  beginning 
of  the  back  of  the  arms  and  joined 
with  one  another  and  with'the  4 towers  ’ 
by  a stout  net  of  dorsal  plates,  which 
enclose  the  separated  pore-areas. 
Their  attitude  is  sometimes  more 
nearly  vertical,  sometimes  more  nearly 
horizontal.  That  the  small  pore- 
areas,  of  which  the  above  (in  A) 
described  4 larger  ones  are  composed, 
present  themselves  on  the  whole  better 
separated  in  this  and  the  following 
example,  is  perhaps  parbly  a result 
of  dessication,  but  may  perhaps  also 
be  partly  a result  of  the  fact  that 
the  dermal  skeleton  is  developed  more 
strongly  with  age,  and  that  the  boun- 
dary between  the  several  pore-areas 
became  thereby  somewhat  more  dis- 
tinct.— Even  in  the  inner  part  of  the 
arm  there  are  in  this  example  only 
2 outer  foot  papillae  in  each  group. 

44  The  largest  example  (D)  has  the 
ratio  between  the  radii  of  the  star= 
nearly  1 : 3 (r  = 35,  It  = 100  mm) ; the 

1)  They  are  namely  absent  exceptionally 
(they  have  not  yet  appeared)  from  one  of  the 
five  places  where  they  should  be  found. 
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1 alt.1*  Midt  ud  ad  liver  Arm  er  der 
5 (undtagelsesvis  6)  hoie,  kegledan- 
nede,  lodrette  Pigge  ; desuden  er  der, 
paa  liver  Side  af  den  inderste  af 
disse,  en  lavere,  skraat  udad  til  Siden 
rettet  Pig,  som  hviler  paa  en  af  de 
Tavler,  der  adskille  Armens  ovre  og 
nedre  Porefelter.  Derimod  er  Rand- 
piggenes  Antal  ikke  fordget  med  Al- 
deren,  det  er  ogsaa  her  kun  1 eller 

2 paa  liver  Side,  henimod  Spidsen. 
Bugtavlernes  Klappetaenger  ere  talri- 
gere  end  paa  yngre  Exemplarer ; der 
er  i Regeln  1,  ofte  2 eller  3 paa 
liver  Tavle,  og  navnlig  langs  med 
Fodgangene  synes  deres  Forekomst 
at  vaere  constant.  Fodpapillernes 
Antal  er  f i den  indre  Deel  af  Fod- 
gangen,  de  indre  Mundpapiller  c.  12, 
hvoraf  dog  kun  de  4 inderste  sees, 
da  de  andre  ere  betydelig  finere  og 
lavere ; disse  fire  suppleres  imidlertid 
af  den  ydre  Raekke  (svarende  til  de 
ydre  Fodpapiller),  saa  at  der  om- 
kring  hvert  Mundlijorne  er  en  Raekke 
af  16  tykke,  butte,  rynkede  Papiller  af 
lignende  Form  som  naermeste  ydre 
Fodpapiller.  Kornbeklaedningen  led- 
sager  her  de  store  Rygpigge  lige  til 
deres  Top,  men  Graendsen  mellem  de 
enkelte  Korn  eller  Smaatavler  er  ofte 
saa  utydelig,  at  de  synes  at  danne 
et  sammenhaengende  Lag.” 

1)  “ Lige  i Stjernens  Midte  udvikles  underti- 
den  en  lille  Pig  saaledes  som  paa  det  af  Seba 
afbildede  Exemplar.” 


number  of  marginal  plates  is  \\ . At 
the  base  of  each  of  the  five  large 
tower-like  spines  there  are  3 in  one 
transverse  row,  directed  obliquely  out- 
wards, therefore  20  in  all.1*  Along 
the  middle  of  each  arm  there  are  5 
(exceptionally  6)  high,  conical,  ver- 
tical spines ; there  is  beside,  on  each 
side  of  the  innermost  of  these,  a lower 
spine  directed  obliquely  outwards  to- 
wards the  side,  resting  on  one  of  the 
plates  that  separate  the  upper  and 
lower  pore-areas  of  the  arm.  On  the 
contrary  the  number  of  marginal  spines 
does  not  increase  with  age,  there  is  in 
this  case  also  only  1 or  2 on  each  side 
near  the  apex.  Pedicellariae  of  the 
ventral  plates  are  more  numerous  than 
in  younger  examples ; there  is  as  a 
rule  1,  often  2 or  3 on  each  plate, 
and  especially  along  the  ambulacral 
furrow  their  occurrence  appears  to  be 
constant.  Number  of  foot  papillae  is 
| in  the  inner  part  of  the  furrow,  the 
inner  oral  papillae  c.  12,  of  which,  how- 
ever only  the  four  innermost  can  be 
seen,  as  the  others  are  much  finer  and 
lower;  these  four*  are  however  rein- 
forced by  the  outer  row  (corresponding 
to  the  outer  foot  papillae),  so  that 
around  each  mouth  angle  there  is  a 
row  of  16  thick,  blunt,  fluted  papillae 
similar  in  form  to  the  nearest  outer 
foot  papillae.  The  granular  covering 
accompanies  in  this  case  the  large 
dorsal  spines  nearly  to  their  top,  but 
the  boundary  between  the  several 
grains  or  tablets  is  often  so  indistinct 
that  they  appear  to  form  a con- 
tinuous sheet. 

1)  Sometimes  there  is  developed  exactly  in 
the  centre  of  the  star  a small  spine  similarly 
as  in  the  example  figured  by  Seba. 
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Gray  in  liis  “Synopsis”  reproduces  his  previous  description  but  gives 

some  additional  synonyms  [’66,  p.  6]  : 

“8.  Pentaceros  muricatus.  Arms  elongated,  nearly  as  long  as  tlie  width 
of  the  body,  with  a dorsal  series  of  large,  and  with  two  or  three  large  conical 
spines  near  the  tips ; back  rather  high,  spinous.  Gray,  Ann.  N.-  H.  1840, 
p.  277  ; Linck,  t.  7.  f.  8.  Ast.  Linchii,  Blainv.  A.  nodosa , Lam.  Seba,  iii. 

t.  7.  f.  3.  Oreaster  turritus , Mull.  & Trosch.  Ast.  47.  Inhab. (Brit. 

Mus.).” 

Yon  Martens  gives  a detailed  description  of  this  species  and  distin- 
guishes three  varieties  (’66  p.  77]  : 

“19.  Oreaster  muricatus  (Linck)  Gray.  Pentaceros  muricatus  Linck 
de  stellis  marinis  p.  23.  Taf.  7.  Fig.  8,  kopirt  in  der  Encyclopaedie  106, 
1.— Seba  Band  ILL  Taf.  7.  Fig.  S.—Asterias  nodosa  Linne  zum  Theil.— 
Ast.  nodosa  var.  3 Lam.— Pentaceros  muricatus  Gray  Ann.  and  Mag.  n.  h. 
YI  ±$4-1,  p.  277.—?  Oreaster  tuberculatus  Muller  und  Troschel  Sysk 
Asterid.  p.  47 .—Oreaster  castellum  Grube  Breslauer  Zeitung  vom  7.  Febr. 
1865. 

“ Ruckenseite  gekornt  mit  grossern  Hockern,  die  in  ihrer  unteren  Halfte 
stets  mit  flachen  Kornchen  bedeckt  sind  und  auf  den  Armen  eine  mittlere  Reihe 
bilden ; Unterseite  mit  gekornten  Tafelchen  und  einzelnen  klappenartigen 
Pedicellarien  bekleidet,  Furchenpapillen  in  2 Reihen,  in  der  inneren  je  sieben 
bis  zehn,  schlank,  die  mittleren  langer,  in  der  ausseren  2-3  flache,  stumpfe, 
gleichlange  ; Randstacheln  sehr  variabel,  nie  an  alien  Randplatten  vorhanden. 

“Es  liegt  mir  eine  grossere  Anzahl  von  Exemplaren  sowohl  desselben 
als  verschiedener  Fundorte  vor,  und  erlaubt  mir,  die  fast  masslose  Schwan- 
kung  aller  Artkennzeichen  etwas  naher  zu  verfolgen.  Auf  der  Ruckenseite 
tritt  das  Balkennetz,  dessen  Maschen  die  Porenfelder  darstellen,  bald  mekr 
bald  weniger  hervor,  indem  die  Granulation  entweder  grober  und  flacher  ist 
als  die  der  Porenfelder  und  ziemlich  genau  derjenigen  der  Hocker  gleichtr 
bald  hierin  kaum  ein  anderer  Unterschied  als  der  durch  das  Zwischentreten 
der  Poren  selbst  bedingte  stattfindet ; Uebergange  von  dem  einen  zum 
andern  kommen  an  demselben  Individuum  vor.  Wo  die  Kornelung  ganz 
gleichmassig  wird  (Exemplare  von  Larentuka),  ist  das  Balkennetz  als  solches 
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nicht  melir  ins  Auge  fallend.  Ueberhaupt  bietet  es  ein  netzartiges  Anselm 
mit  gradlinig  begriinzten  Maschen  nur  auf  der  Scheibe.  An  den  Armen 
treten  die  Verbjndungslinien  zur uck  und  man  sieht  nur  Reihen  von  rliom- 
bischen  etwas  erhabenen  gekornten  Platten,  getrennt  durch  die  Porenfelder, 
und  auf  jedem  Arm  anfanglich  fiinf,  gegen  die  Spitze  zu  nur  drei,  indem  die 
aussere  bald  friilier  bald  spater  in  den  Randplatten  endigt.  Die  Hocker 
sind  eigentlicli  nichts  anderes,  als  solclie  gekornte  Platten,  welche  lioch 
konisch  oder  kugelig  sich  erheben  und  in  der  Mitte  (Spitze)  fast  immer  der 
Kornelung  entbehren ; diese  nackte  Spitze  ist  bald  mehr  bald  weniger  von 
dem  mehr  gewolbten  gekornten  unteren  Tlieile  abgesetzt.  Solclie  Hocker 
linden  sicli  stets  in  der  Mittellinie  der  Anne,  mehr  oder  weniger  regelmiissig 
abwechselnd  mit  gewohnliclien  Platten,  meistens  8 in  einem  Radius ; die 
fiinf  innersten  bilden  ein  Fiinfeck  auf  der  Scheibe  und  ihnen  gesellen  sich 
bei  grosseren  Exemplaren  fast  immer  noch  einige  ahnliche  ausserhalb  dieser 
Reihen  in  den  Armwinkeln  liegende  bei,  nur  bei  einem  grossen  Exemplar 
von  Mossambique  entwickelt  auch  die  nachstobere  Plattenreihe  des  Armriick- 
ens  einige  solche  Hocker,  so  dass  dieselben  hier  (abgesehen  von  den  Rand- 
platten) in  drei  Reihen  stehen.  Ein  centraJer  Hocker  in  der  Mitte  der 
Scheibe  ist  meist  vorhanden,  aber  kleiner  als  die  fiinf  umgebenden ; zuweilen 
fehlt  er  vollig  und  zwar  ist  sein  Vorhandensein  und  seine  Grosse  nicht  im 
Verhaltnisse  zur  Deutlichkeit  des  Balkennetzes,  welches  hier  in  der  Mitte  der 
Scheibe  eine  regelmassige  fiinfstralilige  Sternfigur  bildet.  Diese  Hocker  sind 
mit  flacher  Granulation  besetzt  und  zeigen  in  der  Regel  eine  abgesetzte 
Spitze ; an  denselben  Exemplaren  linden  sich  aber  auch  solche  die  oben 
abgerundet  und  voUstandig  von  Granulation  bedeckt  sind. 

“ Die  grosste  Variation  zeigen  die  Stacheln  der  Randplatten ; bald  sind 
einzelne  an  Grosse  und  Form  vollstandig  den  Hockern  auf  (Jem  Armriicken 
gleich  wie  auch  in  den  angefiihrten  Abbildungen,  so  namentlich  an  der  Arm- 
spitze,  bald  fehlen  sie,  und  zwar  beides  ebensowolil  bei  kleineren  (jiingeren) 
als  bei  grosseren  Exemplaren.  In  den  Armwinkeln  fehlen  sie  den  oberen 
Randplatten  fast  immer,  von  der  Mitte  bis  zur  Spitze  der  Arme  zeigen  sie 
Neigung  zum  Abwechseln,  indem  auf  eine  Randplatte  mit  grossem  Stachel 
(Hocker)  eine  andere  mit  kleinem  oder  gar  keinem  folgt.  Hier  kann  man 
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besonders  dentlich  sehen,  dass  der  Hocker  niclits  anderes  ist,  als  die  ange- 
schwollene  gekomte  Platte  selbst  plus  dem  aufsitzenden  nackten  Stachel. 
Die  Stacheln  der  unteren  Ilandplatten  sind  meisteus  kleiner,  mehr  gleicli- 
ruassig  und  mit  wenigen  Ausnalimen  auf  alien  Platten  vorlianden,  nament- 
licli  auch  in  den  Armwinkeln ; nur  nalie  der  Spitze  der  Arme  werden  sie  bei 
einzelnen  Exemplaren  grosser,  selbst  so  gross  wie  die  grossten  Randplatten. 
An  manchen  Exemplaren  ermangeln  alle  untern  Ilandplatten  der  Staclieln, 
so  an  den  grossern  Exemplaren  von  Mossambique,  wahrend  an  den  kleineren 
von  ebenda  einzelne  vorlianden  sind. 

“Audi  die  Komelung  der  Platten  der  Baucliseite  zeigt  Sclrwankungen ; 
im  Allgemeinen  sind  es  eckige,  flaclie  Kornchen,  meist  grober  und  immer 
unregelmassiger  als  die  Ivornelung  der  Ilandplatten  und  der  Piickenhocker,. 
zuweilen  aber  aucli  wenig  davon  unterschieden  (Exemplare  von  Mossambique) ; 
manchmal  erliebt  sicli  nahe  dem  Munde  auf  fast  jeder  Platte  ein  hoheres, 
fast  stachelartiges  Kornchen  iiber  die  anderen,  so  bei  einigen  Exemplaren 
von  Larentuka. 

“ Endhch  zeigen  die  Purclienpapillen  Yerschiedenheiten,  indem  in  der 
ausseren  Peihe  bald  drei  bald  zwei  auf  je  eine  Platte  kommen,  bei  kleineren 
Exemplaren  gegen  die  Armspitze  selir  oft  auch  nur  eine,  in  der  inneren  aber  auf 
einer  Platte  bald  eine  grade,  bald  eine  ungrade  Zalil  steht,  so  dass  bald  eine 
bald  zwei  in  der  Mitte  die  langsten  sind  und  hierdurch  wie  durch  Hinweg- 
fallen  der  kleinsten  aussersten  der  auf  einer  Platte  vorhandenen  ihre  Anzalil 
von  7 bis  10  schwankt. 

“Alle  diese  Yariationen  kreuzen  sich  so  sehr  durcheinander,  dass  man 
darnach  keine  irgendwie  bestimmbaren  Lokalvarietaten  aufstellen  kann ; 
dagegen  granzen  sich  einige  der  mir  vorliegenden  Exemplare  durch  die 
gleiclie  Combination  der  an  anderen  zerstreut  vorkommenden  Abweichungen 
zu  bestimmbaren  Abarten  ab  : 

“ 19  a.  var.  multispina.  Seba  III.  6.  1,  2,  11,  12.  Klein.  Hocker  in  einer 
Peilie,  die  meisten,  wie  die  meisten  Pandplatten  mit  einem  Stachel. 
Balkennetz  niclit  voilretend. 

« 19  b.  mutica.  Joh.  Muller’s  und  Troschel’s  Orcaster  Uulcus  S.  48 
und  walirscheinlich  auch  Gray’s  Pentaceros  ldulcus  1.  c.  S.  276,  aber 
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niclit  der  von  beiden  citirte  Pentaceros  hiulcus  Linck.  tab.  26.  fig.  41, 
welcher  fibrigens  irgend  eine  andere  Form  dieser  vielgestaltigen  Art  sein 
mag. 

“Niclit  nur  die  erste,  sondern  auch  die  zweite  Plattenreilie  zwischen 
Armriicken  und  Randplatten  bis  nalie  zm*  Spitze  der  Arme  fortlaufend  ; keine 
Hbcker  oder  Staclieln  weder  an  den  oberen  nocli  unteren  Randplatten ; die 
Hbcker  des  Armrfickens  und  der  Sclieibe  ungewbhnlicli  gross  und  kugelartig, 
meist  ohne,  selten  mit  kurzer  nackter  Spitze,  die  ffinf  mittleren  noch  holier 
als  die  fibrigen,  dagegen  nie  ein  unpaarer  Hbcker  im  Mittelpunkt  der 
Sclieibe.  Bezfiglich  des  Unterschieds  der  Granulation  auf  Balkennetz  und 
Porenfeldern,  sowie  des  Felilens  oder  Yorliandenseins  sekundarer  Hbcker  auf 
der  Sclieibe  ausserlialb  der  fiinf  grossen  ist  diese  Yarietat  denselben  Yaria- 
tionen  unterworfen. 

“ 19  c.  var.  intermedia . 

“ In  der  Riickenbedeckung  und  dem  Mangel  aller  Randstaclieln  mit  der 
vorigen  fibereinstimmend  ; keine  einzelnen  Hbcker  ausserlialb  der  fiinf  Reilien ; 
einige  Hbcker  endigen  bei  der  Mehrzahl  der  Exemplare  in  einer  langeren  nack- 
ten  Stacliel  wie  es  bei  muricatus  Regel  ist,  bei  anderen  sind  sie  stumpf 
abgerundet ; die  Arme  sind  verkaltnissmassig  breiter  und  kurzer  als  bei  der 
gleich  grossen  mutica  aus  Timor. 

“ Farbe  wahrend  des  Lebens  grau  oder  rothlick,  der  Rand  lebliaft  roth, 
die  Hbcker  schwarzlich ; je  nach  der  Lebhaftigkeit  der  Farbung  kann  man 
zwei  Abanderungen  unterscheiden : a)  die  rothe : oben  und  unten  purpurrotli, 
die  Hbcker  schwarz  mit  intensiver  rothem  Hof,  der  Rand  tief  karminroth : 
b)  die  graue : oben  und  unten  braungrau,  die  Armspitzen  und  die  Hbcker 
schwarzbraun,  der  Rand  orangefarbig. 

“ An  einzelnen  Individuen  gelit  die  graue  Farbung  gegen  die  Spitze  der 
Arme  zu  plotzlicli  in  die  rothe  fiber.  Die  schwarze  Farbe  erblasst  in  Spiri- 
tus  meist  vollig  oder  wenigstens  scliieferblau,  die  rothe  wird  erdbraun. 

“ Oreaster  tuberculatus  Muller  und  Troschel  S.  47  mbchte,  nach  dem 
einzigen  im  Berliner  zoologischen  Museum  vorliandenen  Exemplar,  einem 
verkrfippelten  und  verzerrten,  zu  urtlieilen,  auch  noch  in  den  Kreis  dieser 
Art  gehbren ; es  zeichnet  sich  aus  durch  kleine,  aber  zahlreiche  spitze  Hbcker, 
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Stacheln  auf  fast  alien  unteren,  aber  auf  keiner  der  oberen  Randplatten, 
ferner  dnrcli  vereinzeltes  Yorkommen  von  klappenartigen  Pedicellaiien  auf 
den  oberen  Randplatten  und  der  Riickenflaclie,  was  ich  an  alien  anderen 
Exemplaren  vermisse. 

“ Orecister  mammillatus  Audouin  Descr.  Eg.  pi.  5 ; Mull.  Trosch.  S.58 
aus  dem  rothen  Meer  ist  nur  durch  die  sclilankere  Arme  und  die  Grosse  von 
meinen  Exemplaren  aus  Flores  zu  unterscheiden. 

“ Dimensionen  in  Millimetern. 


Armradius 

Scheiben- 

radius. 

Breite 
der  Arme 
an  ihrer 
Wurzel. 

In  der 
Mitte. 

Hohe  der 
Scheibe. 

muricatus  von  Mossambique . . 

116 

44 

49 

45 

29 

99  99  99 

25 

10 

14 

8 

9 

99  99  99 

60 

24 

27 

15 

20 

99  99  99 

35 

14 

18 

10 

11* 

99  99  99 

30 

12 

14 

8 

10 

Yar.  multispina  von  Larentuka 

75 

30 

38 

19 

27  i 

Yar.  mutica  von  Timor  .... 

94 

38 

46 

34 

28 

99  99  99  99 

51 

20 

22 

21 

15 

„ „ (hiulcusM.  Ti\  Ori- 

ginalexemplar).  . . 

86 

34 

32 

37 

24 

Yar.  intermedia  von  Amboina 

34 

17 

18 

13 

11 

turritus  von  Amboina 

166 

99 

58 

34 

CO 

“ Die  Hauptform  liabe  ich  nicht  selbst  im  indischen  Ocean  gesehen 
(A).1;>  Yar.  multispina  auf  Larentuka,  Insel  Flores. 

“ Yar.  mutica  m.  ( hiulcus  Mull.  Trosch.)  auf  der  Insel  Timor  bei 
Kupang  und  Atapupu. 

“ Yar.  intermedia  m.  auf  Batjan  (eigentliche  Molukken) ; Rosenberg 
sandte  dieselbe  aus  Amboina  dem  Kgl.  Museum  zu.” 

Perrier  gives  the  following  description  of  the  pedicellarise  of  this 
species  [’69,  p.  74]  : 


1)  Occurring  throughout  the  Indian  Archipelago  and  extending  to  the  east  coast  of  Africa. 
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“ Oreaster  muricatus,  Duj.  et  HuPE.ni)  Syn. — Pentaceros  muricatus , 
Linck.  Asterias  Lincldi,  de  Blainy.  Oreaster  LincJdi,  Val.  (Coll.  Museum). 

<{  Sur  la  face  dorsale,  dans  les  aires  tentaculaires,  on  aper^oit  entremeles 
avec  les  granulations  de  la  peau,  un  nombre  considerable  de  petits  Pedicel- 
laires  valvulaires,  mais  a valves  tres-peu  allongees  transversalement,  de  telle 
fa$on  que  le  Pedicellaire  presente  l’aspect  d’un  petit  bouton  arrondi,  fendu 
suivant  l’un  de  ses  diametres.  Ces  Pedicellaires  sont  a peine  plus  gros  que 
les  granulations  de  la  peau. 

“ X la  face  ventrale,  on  distingue  deux  sortes  de  Pedicellaires,  les  uns 
en  pince,  les  autres  valvulaires.  Chacune  des  pieces  calcaires  qui  bordent 
les  sillons  ambulacraires  porte  a son  angle  interne  le  plus  rapproche  de  la 
bouche  un  Pedicellaire  en  pince.  Ces  Pedicellaires  se  trouvent  done  places 
comme  dans  l’espece  precedente.1 2)  Ces  Pedicellaires  sont  tres-allonges  (trois 
fois  environ  aussi  longs  que  1’ ensemble  de  la  largeur  des  deux  machoires). — 
La  piece  calcaire  qui  les  constitue  est  moins  dense  que  dans  l’espece  prece- 
dente ; on  n’y  aper<joit  pas  non  plus  de  pointes  aussi  nombreuses,  elles 
sont  reduites  a de  simple  petites  saillies  irregulieres  et  arrondies. 

“ Les  pieces  de  la  seconde  rangee  portent  aussi  le  plus  souvent  un  et 
quelquefois  deux  Pedicellaires  valvulaires,  tres-allonges  quand  ils  sont  seuls. 
Ces  Pedicellaires  forment  une  rangee  assez  reguliere  le  long  des  sillons 
ambulacraires.  Les  pieces  suivantes  peuvent  egalement  porter  ces  Pedicel- 
laires valvulaires,  mais  la  distribution  de  ces  organes  se  fait  sans  regularite. 
Ils  ne  sont  abondants  que  vers  le  sommet  du  triangle  compris  entre  deux 
sillons  ambulacraires  consecutifs.  Dans  cet  espace,  cliaque  piece  calcaire  en 
porte  au  moins  un.  Au  dela  du  milieu  de  la  distance  qui  separe  le  sommet 
de  ce  triangle  du  sommet  de  l’arc  rentrant  qui  limite  les  bras,  les  pieces 
•calcaires  qui  portent  des  Pedicellaires  valvulaires  sont  l’exception. 

“ Les  plaques  marginales  des  bras  sont  constamment  depourvues  de 
Pedicellaires  valvulaires.” 

Lutken  in  his  paper  of  1871  [p.  259]  has  the  following  remarks  with 
reference  to  the  species  of  Oreaster : 


1)  “PI.  2,  fig.  3 a et  b.” 

2)  Oreaster  reticulatus  M.  T. 
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“ En  Reduktion,  hvorved  0.  Linclcii, 
0.  dosraius  L.  (Seba  t.  VI,  f.  1-2), 
0.  nodosus  Gr.  (Seba  t.  VI.  f.  11- 
12),^  0.  hiulcus  M.  Tr.  og  0.  mam- 
illatus Aud.  reduceres  til  kun  at 
udgjore  een  Art,  er  mig  saa  ufattelig, 
at  jeg  skal  afliolde  mig  fra  enhver 
Ehitik  af  den  og  kun  tillade  mig  at 
udtale  min  fuldstsendige  Uenighed 
med  den  serede  Forfatter  med  Hen- 
syn  til  det  Resultat,  hvortil  han 
mener  at  vaere  kommet.” 


A reduction,  by  which  0.  Linchii , 
0.  dorsatus  L.  (Seba  t.  VI,  f.  1-2), 
0 nodosus  Gr.  (Seba  t.  VI,  f.  11- 
12)^,  0.  hiulcus  M.  Tr.  and  0.  mom - 
Hiatus  Aud.  are  reduced  to  form 
only  a single  species,  is  so  incompre- 
hensible to  me,  that  I shall  abstain 
from  any  criticism  of  it  and  permit 
myself  to  express  my  complete  dis- 
agreement with  the  honoured  author 
[v.  Martens]  in  regard  to  the  result 
to  which  he  believes  to  have  come. 


Hoffmann  [’74]  mentions  and  figures  this  species  -under  the  name  of 


0.  muricatus  (Linck)  and  var.  mutica  (fide  Zool.  Record). 

Perrier  in  his  “ Revision  ” gives  some  interesting  informations  as  to 
the  locality  of  this  species,  which  he  calls  Pentaceros  muricatus  [’76,  p.  55] : 


“En  1864,  au  moment  ou  elle  a ete  decrite  en  detail  par  le  docteur 
Lutken,  cette  espece  n’etait  encore  que  tres-peu  connue  et  consideree 
comme  tres-rare  dans  les  collections.  Le  museum  de  Paris  n’en  possedait 
X>as  moins  a cette  epoque  une  magnifique  serie  composee  de  vingt-neuf  ex- 
emplaires,  dont  vingt-quatre  avaient  ete  recueillis  par  M.  Louis  Rousseau,  a 
Zanzibar  et  aux  iles  Seychelles.  Cette  belle  espece  est  parfaitement  dis- 
tincte  et  presente  de  nombreuses  variations  dans  le  nombre  et  la  disposition 
de  ses  piquants,  remarquables  d’ailleurs  par  leur  developpement. 

“ La  plupart  de  ces  varietes  ont  ete  decrites  par  von  Martens  dans 


1)  “ Ogsaa  i Tilleeget  til  v.  d.  Deckens  Rejse 
(l.c.  S.  130)  forenes  0.  mamillatus  med  0 . 
muricatus ; derimod  opfores  0.  nodosus  Gray 
sserskilt,  hvilket  synes  at  stride  mod  Hen- 
f orelsen  af  Sebas  t.  VI,  f.  11-12  til  ‘ var. 
multispina*  af  ‘ 0.  muricatus.’  At  den  af 
Linck  (1.  c.  t.  VII,  fig.  8)  og  Seba  (t.  VII,  fig. 
3)  afbildede  Form  ikke  kan  benasvnes  Oreaster 
muricatus , men  maa  bensevnes  0.  Linclcii 
Blainv.,  er  udviklet  i mine  ‘ Kritiske  Bemterk- 
ninger  om  forskjellige  Sostjemer  ’ o.s.v.  (1864),  S. 
156  (34),  bvor  jeg  atter  fremdrog  denne  mere  end 
halvt  forglemte  Art  og  beskrev  den  udforligt.” 


1)  Also  in  the  appendix  to  v.  d.  Decken’s 
travel  (l.c.  p.  130)  0.  mamillatus  is  united  with 

0 muricatus ; but  0.  nodosus  Gray  is  cited 
separately,  which  appears  to  be  inconsistent 
with  the  reference  of  Seba’s  t.  VI,  f.  11-12  to 
‘var.  multispina  ’of  ‘ 0.  muricatus.’  That  the 
form  figured  by  Linck  (l.c.  t.  VII,  fig.  8)  and 
Seba  (t.  VII,  fig.  3)  can  not  be  called  Oreaster 
muricatus , but  must  be  called  0.  Linclcii  Blainv., 
is  explained  in  my  ‘ Critical  Remarks  on  Differ- 
ent Starfishes’  etc.  {1864',  p.  156  (34),  where 

1 brought  to  light  this  more  than  half  forgot- 
ten species  anew  and  \described  it  in  detail. 
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son  travail  sur  les  Echinodermes  de  l’Asie  oriental : nous  n’y  reviendrons 
pas ; mais  nous  devons  protester,  comme  le  docteur  Lutken,  contre  la  reuinon 
proposee  par  von  Martens  de  cette  espece  avec  les  Pentagonaster1'*  mam- 
illatus,  hiulcus  et  turritus , M.  T.,  qui  sont  des  especes  parfaitement  distinctes. 

“ Les  individus  que  possede  le  Museum  se  repartissent  ainsi : 

“ Deux  exemplaires  desseches,  de  1’ile  de  France,  Peron  et  Lesueur,  1803 

“ Deux  exemplaire  desseches  de  l’ile  Bourbon,  M.  Lanz,  1865. 

“ Un  exemplaire  desseche  des  Seychelles,  M.  Louis  Rousseau,  1841. 

“ Vingt-trois  exemplaires  (trois  desseches,  vingt  dans  l’alcool),  Zanzibar, 
M.  Louis  Rousseau,  1841. 

“ Un  exemplaire  desseches,  Zanzibar  (Mus.  Comp.  Zool.),  1864. 

“II  existe  au  British  Museum  deux  exemplaires  de  cette  espece  pro- 
venant  de  Ceylan.” 

ViGUiER  gives  a detailed  description  of  the  skeletal  system  of  this  species 

[78,  p.  197]  : 

“ Cette  derniere  espece  [P.  muricatus],  qui  liabite  la  cote  orientale 
d’Afrique,  differe  au  premier  coup  d’oeil  du  Pentaceros  reticulatus.  Ici,  en 
effet,  les  piquants  ne  sont  pas  simplement  implantes  sur  les  pieces  squelett- 
iques,  et  caducs ; mais  ce  sont  les  ossicules  dorsaux  eux-memes  qui  prennent 
un  enorme  developpement  et  donnent  a l’animal  sa  physionomie  particuliere. 

“ La  figure  8 (pi.  xii)  a ete  faite  de  maniere  a bien  mettre  en  evidence 
les  dimensions  des  piquants  dorsaux.  La  figure  10  represente  le  centre  du 
disque,  qu’on  n’aper^oit  que  de  profil  sur  la  figure  8.  Enfin  la  figure  9 
montre  la  face  inferieure  d’un  bras.  Toutes  les  trois  sont  de  grandeur  naturelle. 

“ Les  bras,  fortement  carenes,  portent  sur  la  ligne  mediane  line  serie  de 
pieces  en  forme  d’hexagones  allonges  dans  le  sens  transversal,  et  legere- 
ment  convexes.  Les  pieces  1,  7,  11,  14  et  16  en  partant  de  l’extremite  du 
bras  sont  surelevees  en  forme  de  gros  piquants  arrondis  a leur  sommet,  et 
pres  de  1 centimetre  de  haut.  Toutes  les  pieces  de  cette  serie  mediane  sont 
a peu  pres  exactement  contigues.  Apres  le  cinquieme  piquant  viennent 
deux  ossicules  a peu  pres  cubiques,  puis  un  dernier  tres-allonge  dans  le  sens 
longitudinal  et  qui  aboutit  a une  des  cinq  grandes  pieces  apicales  du  disque. 


1)  Evidently  a misprint  of  Pentaceros. 
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“ De  chaque  cote  de  cette  serie  mediane,  on  en  voit  une  antre  composee 
aussi  de  plaques  liexagonales  vers  l’extremite  du  bras,  ou  elles  sont  exactement 
contigues  a la  serie  mediane.  A pen  pres  vers  le  milieu  du  bras,  elles 
s’ecartent  de  cette  serie  qu’elles  ne  touchent  plus  que  par  un  prolongement 
qui  part  de  leur  cote  interne,  limitant  ainsi  des  aires  quadrangulaires. 
Leur  bord  externe  esv  devenu  droit  a ce  niveau.  Enfin,  a partir  du  cinqui- 
eme  piquant,  elles  perdent  tout  rapport  avec  la  serie  mediane,  et  se  termin- 
ent  par  une  grosse  pierre  allongee  qui  aboutit  au  piquant  apical,  en  li- 
mitant une  aire  porifere  tres-allongee. 

4 ‘Nous  avons  ainsi  tout  le  long  du  bras  trois  series  longitudinales  d’os- 
sicules,  dont  les  deux  laterales  sont  toujours  composees  de  pieces  a peu  pres 
planes.  Vers  le  milieu  du  bras  quelques  pieces  irregulieres  viennent  encore 
s’interposer  entre  les  series  externes  et  les  plaques  marginales  superieures ; 
enfin  l’espace  interbrachial  est  occupe  par  des  pieces  irregulieres  dont  la 
forme  parait  deriver  de  l’hexagone,  et  dont  on  voit  toujours  une  paire  situee 
de  part  et  d’autre  de  la  ligne  interbrachial©,  immediatement  en  dehors  du 
disque.  C’est  sur  une  de  ces  paires  que  se  trouve  la  plaque  madreporique 
m (fig.  10),  qui  presente  a peu  pres  la  meme  forme  et  les  memes  caracteres 
que  cliez  le  Pentaceros  reticulatus.  Ici  egalement,  les  deux  pieces  de  support 
sont  echancrees  en  forme  de  rein  a leurs  faces  contigues,  pour  livrer  passage 
au  canal  hydrophore. 

“ Les  cinq  grosses  pieces  apicales  dont  nous  avons  parle  forment  un 
pentagone  a peu  pres  regulier  sur  le  centre  de  la  face  dorsale.  On  voit  tres- 
bien  sur  les  figures  8 et  10  (pi.  xii)  leur  forme  assez  difficile  a decrire. 

“ De  la  base  de  chacun  de  ces  piquants  partent  six  pieces,  dont  trois, 
que  nous  avons  deja  vues,  sont  le  commencement  des  series  longitudinales 
des  bras ; deux  se  portent  aux  piquants  apicaux  voisins ; enfin  la  sixieme  se 
porte  vers  le  centre  du  pentagone.  C’est  la,  un  peu  a gauche  de  la  ligne 
mediane,  en  supposant  la  plaque  madreporique  en  arriere,  que  se  trouve 
l’anus  entoure,  comme  cliez  l’autre  type  de  Pentaceros,  de  plaques  tres- 
petites. 

“ Les  cotes  du  pentagone  sont  formes  par  de  grosses  pieces  arquees, 
allant  d’un  piquant  a l’autre ; parfois  il  y en  a deux  bout  a bout.  Du 
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milieu  des  cotes  de  ce  pentagone,  en  face  de  la  paire  de  plaques  decrite  plus 
liaut,  une  piece  irregulierement  brancliue  se  porte  aussi  vers  le  centre.  Les 
aires  poriferes  sont  done  fort  irregulieres  sur  le  disqtte,  ainsi  que  sur  les 
espaces  interbracliiaux. 

“ Les  plaques  marginales  dorsales  different  aussi  tres-notablement  de  ce 
que  nous  avons  yu  dans  l’autre  Pentoceros P Ici,  en  effet,  au  lieu  d’etre 
allongees  dans  le  sens  du  bras,  on  les  voit,  dans  Tangle  forme  par  deux  bras, 
tres-allongees  dans  le  sens  de  la  ligne  interbracliiale,  tandis  que  leur  largeur 
atteint  tout  au  plus  de  tiers  de  leur  longueur.  Du  reste,  elles  ne  sont  point 
contigues  dans  Tangle  des  bras,  et  affectent  une  disposition  rayonnante. 

“ En  s’ecartant  de  la  ligne  interbracliiale  les  plaques  marginales  se 
raccourcissent  assez  vite,  en  meme  temps  qu’elles  s’elargissent  un  peu  et  se 
pressent  les  unes  contre  les  autres.  Elies  n’ont  jamais  de  rapports  bien  in- 
times avec  les  series  latero-dorsales,  auxqttelles  les  relient  settles  de  petites 
pieces,  irregulieres  de  forme  et  de  disposition,  et  qui  manquent  assez  souvent. 
Elies  decroissent  assez  regulierement  de  volume  jusqu’a  la  plaque  ocellaire, 
qui  est  ici  encore  tres-reduite,  oc.  La  cinquieme  ou  sixieme  plaque  marginale 
avant  la  plaque  ocellaire,  est  surelevee  en  un  gros  piquant  aiTondi,  semblable 
a cettx  de  la  serie  mediane  des  bras ; au-dessus  d’elle  vient  une  plaque  or- 
dinare,  puis  une  autre  plaque  transformee  en  piquant  d’un  volume  encore 
plus  considerable. 

“II  y a done,  a l’extremite  de  chaque  bras,  quatre  piquants  marginaux, 
deux  de  chaque  cote,  et  a des  hauteurs  a peu  pres  correspondantes.  Le  reste 
des  plaques  marginales  a la  surface  lisse,  legerement  convexe. 

“ Les  plaques  des  series  margino-ventrales  ont  leur  plus  grandes  dimen- 
sions vers  le  milieu  du  bras;  de  la  elles  decroissent  regulierement,  d’une 
part  vers  la  ligne  interbracliiale,  de  l’autre  vers  l’extremite  du  bras.  Elles 
correspondent  du  reste  exactement  aux  plaques  margino-dorsales,  sauf  tout  a fait 
au  bout  du  bras,  ou  trois  plaques  ventrales  repondent  a dettx  dorsales.  Le  re- 
levement  de  la  pointe  du  bras,  qui  permet  cette  concordance,  laisse  voir  cette 
disposition  sur  notre  figure  8.  Ces  plaques  margino-ventrales  ont  leur  surface 
libre  a peu  pres  circulaire,  tres-legerement  convexe,  et  quelquefois  marquee 
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de  tres-petits  alveoles  a pedicellaires.  Ainsi  qu’on  le  voit  sur  notre  figure 
9,  c’est  le  tres-petit  nombre  qui  en  possede ; toutefois  il  est,  sur  la  gauche 
du  dessin,  une  plaque  qui  en  porte  une  clizaine  a elle  seule ; c’est  done  a 
tort  que  M.  Perrier  a dit  qu’il  n’existait  jamais,  chez  cette  espece,  de 
pedicellaires  valvulaires  sm*  les  plaques  marginales. 

“ Le  bord  interne  des  plaques  marginales  ventrales  est  recouvert  par  les 
ossicules  ventraux ; ceux-ci,  tres-variables  de  forme  et  de  dimension,  etroite- 
ment  presses  les  uns  contre  les  autres,  forment  une  sorte  de  mosaique,  ou.  il 
est  impossible  de  reconnaitre  des  rangees  regulieres,  sauf  tout  a fait  au  con- 
tact de  la  serie  adambulacraire ; encore  cette  rangee,  composee  de  pieces 
assez  grosses,  et  distincte  sur  toute  la  longueur  du  bras,  devient-elle,  pres  de 
la  bouche,  assez  difficile  a suivre  par  la  position  et  l’irregularite  des  ossicules 
qui  la  constituent.  Toutes  les  pieces  de  ces  rangees  portent  chacune  au  moins 
un,  le  plus  souvent  plusieurs  alveoles,  ou  se  logent  de  tres-petits  pedicellaires 
valvulaires. 

“ Dans  l’angle  interbrachial,  ou  les  plaques  ventrales  sont  fort  petites  et 
s’avancent  jusque  sur  les  dents,  cliacune  de  ces  plaques  porte  aussi  au  moins 
un  alveole  a pedicellaire,  comme  l’avait  tres-bien  vu  M.  Perrier  ; le  long  des 
bras  elles  en  sont  presque  toujours  depourvues. 

“ Toutes  ces  plaques  ventrales  ont  leur  surface  tres-legerement  convexes, 
ce  qui  donne  a la  face  inferieure  de  l’animal  une  apparence  pavimenteuse ; 
leur  epaisseur  est  assez  faible. 

“ Les  plaques  adainbulacraires  sont  presque  cubiques,  un  peu  moins 
pressees  les  unes  contre  les  autres  que  chez  le  Pentaceros  reticulatus.  Chacune 
d’elles  porte,  le  long  du  sillon,  a Tangle  tourne  du  cote  de  la  bouche,  un 
petit  alveole  tres-fin  ou  se  loge  un  pedicellaire  en  pince.  Ces  petits  alveoles 
disparaissent  vers  l’extremite  du  bras.  Il  n’y  a rien  de  particulier  a dire 
des  pieces  ambulacraires,  qui  rassemblent  a celles  de  l’autre  Pentaceros , 
bien  qu’un  peu  moins  fortes.  Ainsi  qu’on  peut  le  voir,  elles  ne  presentent 
rien  d’extraordinaire  dans  leur  disposition.  La  coupe  de  bras  qu’a  donnee 
M.  Gaudry  de  cette  espece,  qu’  il  nomme  Orecister  linckii , a sans  doute  porte 
sur  un  echantillon  tres-deforme,  car  elle  est  absolument  meconnaissable ; et 
Ton  serait  bien  embarrasse  pour  distinguer  sin  cette  figure  une  plaque 
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marginal©  d’une  piece  dorsale,  ventral©,  on  meme  ambulacraire,  autrement 
que  par  la  situation. 

“La  bouche  du  Pentaceros  turritus , qui  est  tout  a fait  semblable  au 
Pentctceros  muricatus , nous  ayant  servi  de  type  pour  notre  description  gene- 
rale  et  notre  schema  A (p.  70),  on  n’aura  qu’a  se  reporter  la  poiu  en  avoir 
une  description  detaillee.  La  figure  11  (pi.  xii)  represente  l’odontophore, 
dont  on  remarquera  la  grande  similitude  avec  celui  du  Pentaceros  reticulatus. 

“ Le  systeme  interbrachiaP  rappelle  tout  a fait  ce  que  nous  avons  vu 
chez  la  Culcite,  et  differ©  completement  de  la  muraille  d’ossicules  de  l’autre 
type  de  Pentaceros.  En  se  reportant  au  schema  A,  on  verra  la  disposition 
des  muscles  dorso-ventraux.” 

Bell  gives  a full  description  of  this  species  under  the  name  of  0. 
lincki  [’84,  p.  72]  : 

[References  to  De  Blainvelle  and  Perrier  [’76,  p.  239].1 2)] 

“ R — 3 r.  Disk  moderately  high ; arm  moderately  wide,  not  at  all 
acutely  pointed.  Lopliial  spines  well  developed,  the  apical  very  prominent ; 
a spine  or  two  sometimes  developed  within  the  apical  region. 

“ About  18  marginal  plates ; the  superomarginals  alone  form  the  sides 
of  the  arms,  and  are  alone  provided  with  spines ; these  are  confined  to  the 
distal  end,  and  vary  considerably ; from  one  to  four  may  be  developed,  and 
in  some  specimens  they  are  twice  as  long  as  they  are  in  others. 

“ Adambulacral  spinulation  diplacanthid ; in  the  inner  row  eight  poorly 
developed  spines,  in  the  outer  two,  which  are  much  stouter,  for  each  plate  ; 
the  tips  of  the  latter  are  often  marked  by  several  shallow  grooves ; as  so 
frequently  happens,  a forcipiform  pedicellaria  is  developed  between  each 
inner  group  of  adambulacral  spines. 

“The  separate  ventral  ossicles  are  hardly,  if  at  all,  to  be  made  out 
under  the  exceedingly  coarse  granulation  by  which  they  are  covered ; the 
separate  granules  vary  considerably  in  size,  and  a few  valvular  pedicellaria 
are  scattered  among  them.  The  granules  on  the  marginal  plates  are  hardly 

1)  Interbrachial  septum. 

2)  “ M.  Perrier  here  adopts  the  name  of  Linck  ; a course  in  which,  I regret,  I cannot 

follow  him.” 
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less  coarse.  The  dorsal  surface  is  rendered  markedly  reticulate  by  the  great 
size  and  close  approximation  of  the  poriferous  areas,  two  of  which  pass 
along  each  side  of  every  arm ; in  the  middle  ofthe  arm  the  second  of  these 
may  equal  in  length  as  much  as  half  the  whole  height  of  the  arm ; some- 
times the  connecting  processes  of  the  ossicles  become  very  delicate,  when 
the  whole  side  of  the  arm  appears  to  form  a huge  poriferous  area.  Spines 
are  very  irregularly  developed  at  the  angle  of  the  areas ; sometimes  they 
are  distributed  so  regularly  that  one  may  almost  speak  of  a regular 
row  of  spines  running  on  either  side  of  the  lophial  series;  in  other  cases 
they  are  completely  absent.  This  happens  sometimes  also  to  the  spines  of 
the  lophial  ridge  itself,  but  they  are  ordinarily  very  well  developed,  as  are, 
too,  the  apical  spines  and  the  spines  that  stand  below  them  on  the  sloping 
sides  of  the  disk.  The  granulation  on  the  dorsal  spines  and  ossicles  is  very 
coarse  and  extends  sometimes  quite  to  the  tips  of  the  spines.  Madreporic 
plate  rather  small,  not  conspicuous. 

“ Colour  (when  dry) — lower  surface  reddish,  upper  reddish  where  the 
granules  are  developed,  with  grey  poriferous  areas ; in  some  cases  the  dried 
specimens  are  almost  white,  but  this  may  be  due  to  the  mode  of  drying. 

“The  above  description  has  been  drawn  up  from  a set  of  five  speci- 
mens, which  were  collected  at  the  same  time  and  place  (between  tide- 
marks,  at  the  Mozambique,  in  May  1882)  by  Dr.  Coppinger,  H.M.S. 
, Alert,’  and  illustrate  the  exactness  of  the  statement  of  Dr.  von  Martens  : — 
4 Alle  diese  Variationen  kreuzen  sich  so  sehr  durcheinander,  dass  man 
darnach  keine  irgendwie  bestimmbaren  Lokalvarietaten  aufstellen  kann.’ 
The  variations  are  so  marked  that  it  seems  to  be  impossible  to  follow  Dr. 
VON  Martens  in  establishing  definite  ‘ varieties.’  The  exact  state  of  the 
case  is,  I think,  this.  The  strength  of  the  marginal  and  ventral  plates, 
with  their  coarse  granulation,  is  sufficient  for  the  safety  of  the  Starfish ; 
the  spines  are  additional  defences  that  are  not  constantly  needed,  and  are 
developed  more  according  to  the  conditions  of  individual  environment  than 
in  obedience  to  the  necessities  of  the  species.  They  are  organs  which  have 
begun  to  disappear,  and  their  importance  to  their  possessor  may  be  judged 
of  by  the  extent  to  which  they  vary  in  number  and  size  on  the  different 
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arms  of  one  and  the  same  individual.  Tlie  species  stands  midway  between 
O.  alveolatus , in  which  inferomarginal  spines  are  also  developed,  and  0. 
nodosus,  in  which  there  are  no  marginal  spines  at  all. 


“ Hob.  Indian  Ocean  (Mauritius,  Timor). 


“ B 

110 

95 

80 

64 

“ 

40 

34 

28 

26 

<£  Greatest  breadth  of  arm 

35 

34 

31 

26. 

Bell  mentions  0.  linclri  from  Mosambique  [’84a,  • p.  510].  Studer 
mentions  it  from  New  Britain  as  follows  [’84,  p.  40]  : “ Neben  den  oben 

genannten  ArtenD  ist  im  Neu-Britanischen  Archipel  nocli  P.  muricatus  Gray 
haufig,  wie  zahlreiclie  von  Finsch  in  Neu-Britanien  gesammelte  Exemplare 
des  Berliner  Museums  zeigen.  Icli  erliielt  dort  diese  Art  niclit.”  Bell 
mentions  it  from  Ceylon  and  adds  [’87a,  p.  647],  “ I think  it  is  probable 
that  further  search  will  be  rewarded  by  the  discovery  of  other  species  of 
Oreaster  on  the  shores  of  Ceylon.”  The  same  writer  again  mentions  it 
from  the  Sea  of  Bengal  [’88,  p.  384,  388].  Meissner  [’92,  p.  187]  men- 
tions it  under  the  name  of  Pentaceros  muricatus  (Gray)  from  Zanzibar,  “ 1 
getrocknetes  Exemplar.”  Busso  mentions  it  from  the  Bed  Sea  [’94,  p.  162, 
fide  Zool.  Becord]. 

Sluiter  mentions  this  species  in  his  paper  on  the  Asteroidea  of  the 
Amsterdam  Museum  [’95,  p.  56] : 

“ 29.  Pentaceros  muricatus  Linck.  Ein  getrocknetes  Exemplar  von 
Neu-Ierland,  zwei  getrocknete  von  den  Molukken  (v.  D.  Hucht),  und  ein  in 
Alkoliol  von  Zanzibar.” 

It  appears  to  be  mentioned  also  by  Pfeffer  from  Zanzibar  [’96]. 
Doderlein  mentions  the  presence  of  the  “ Krystallkorper  ” in  this  species 
[’98,  p.  493]. 

It  is  also  mentioned  by  Ludwig  [’99,  p.  540]  from  Zanzibar  as 

follows  : 

“ Pentaceros  muricatus  Linck. 

4<  1 Exemplar  dieser  weitverbreiteten  indopacifisclien  Art  von  Sansibar, 
von  wo  sie  schon  durch  Lutken  (1875),  Perrier  (1875),  Meissner  (1892) 


1)  0.  hiulcus  and  0.  turritus. 
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und  Pfeffer  (1896)  bekannt  war;  von  Mozambique  wird  sie  von  v.  Mar- 
tens (1866)  und  Bell  (1884)  erwalmt,  von  Madagaskar  von  Lutken  (1864) 
und  Hoffmann  (1874).” 

Bell  mentions  it  as  either  specifically  identical  with  O.  nodosus  or  else 
closely  interbreeding  with  it  (see  under  0.  nodosus , p.  486,  Bell,  ’99). 

It  is  again  mentioned  from  Zanzibar  by  Bell  [:03,  p.  244]  : 

“ 5.  Pentaceros  Linchi , de  Bl. 

“ This  is  the . form  catalogued  by  Prof.  Ludwig  as  P.  muricatus  of 
Linck,  but  that  zoologist  was  not  a binomialist. 

“Zanzibar  shore.” 

Herdman  [:  03,  p.  107]  mentions  tliis  species  under  the  name  of 
Pentaceros  linchi  as  occurring  in  very  large  numbers  on  some  of  the  pearl- 
oyster  banks  of  the  Gulf  of  Manaar  and  destroying  the  oysters.  He  also 
reproduces  a figure  of  a specimen  lying  on  a large  pearl-oyster. 

The  Herdmans  mention  it  as  a distinct  species  [Herdman,  Herdman 
& Bell,  : 04,  p.  144]  : 

“ Pentaceros  linchi,  De  Bl. 

“ From  lagoon  inside  reef,  Galle.  Common  on  the  pearl  banks  in  the 
Gulf  of  Manaar,  and  of  importance  as  an  enemy  of  the  pearl  oyster  (see 
figure  on  p.  147).” 

Herdman  [ : 06,  p.  121,  125,  447,  pi.  1,  fig.  1]  again  mentions  Pen- 
taceros linchi  as  an  enemy  of  the  pearl  oyster. 

Brown  reports  P.  linchi  from  the  Mergui  Archipelago  [:  10,  p.  32]  : 

“ Localities. — XIV.,  Bushby  Island,  15  to  23  fathoms,  sand,  shell,  and 
rock ; XVn.,  Sir  John  Malcolm  Island,  14  fathoms,  sand  and  rock ; XXV., 
Gregory  Group,  4 to  14  fathoms,  sand  and  shell. 

“ Very  frequent  on  the  pearl  banks,  where  it  is  reputed  by  the  divers 
to  work  havoc  among  the  mother-of-pearl  oysters.  The  collection  includes 
a series  of  nine  dried  specimens  of  this  variable  species. 

“In  some  specimens  the  development  of  spines  is  very  luxuriant,  and 
in  these  cases  the  distal  supero-marginals  bear  conspicuous  spines  : in  other 
cases,  however,  all  the  spines  are  more  poorly  developed,  and  those  of  the 
supero-marginals  are  not  prominent.  Two  specimens  have  no  central  apical 
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spine.  The  number  of  pedicellariae  which  develop  varies  considerably.  In 
some  cases  they  are  numerous  on  the  reticulating  bars  of  the  dorsal  ossicles 
up  to  the  base  of  the  lophial  spines ; in  other  cases  they  are  rare  even  on 
the  superomarginals. 

“ There  is  great  variation  in  the  colour  of  this  species  when  alive. 
Most  individuals  are  bright  red  or  carmine  except  for  the  poriferous  areas 
which  are  brown  or  grey,  but  many  examples  were  noticed  of  a bright 
yellow  or  even  orange  colour. 

“ Distributed  from  Mozambique  and  Zanzibar  to  Ceylon.” 

It  is  also  reported  from  Portuguese  East  Africa  by  Simpson  and  Brown 
[:  10,  p.  51]  : 

“Locality. — Station  I.  to  X.,  bottom — sand,  or  sand  and  rock. 

“ Previously  recorded  from — Mergui ; Tuticorin  ; Ceylon  ; Mozambique  ; 
and  Zanzibar.” 

In  a foot-note  Simpson  says  [:  10,  p.  51],  “ These  three  well-known 
species  [ P . lincld , superbus  and  gracilis ] are  extremely  abundant  over  almost 
the  whole  coast,  and  are  a distinct  menace  to  pearl-oyster  beds.  During  the 
period  over  which  my  work  extended  on  the  coast,  more  than  five  thousand 
of  these  were  brought  up  in  the  dredge,  while  on  the  shallow  reefs  thou- 
sands may  be  seen  daily  at  low  tide.  The  colour  patterns  on  all  these 
species,  but  especially  on  P.  lincld , are  worthy  of  attention.  The  general 
tone  is  in  most  cases  blue,  but  the  following  variations  in  the  colour  of  the 
spines  were  observed — (1)  central  spines  orange,  the  others  creamy- white ; 
(2)  all  the  spines  vermilion  red;  (3)  all  the  spines  creamy  white.  Another 
type  had  bright  yellow  as  a ground-work,  while  the  spines  were  orange- 
coloured. 

“ These  few  observations  demonstrate  the  futility  of  basing  any  specific 
character  on  colouration  in  brightly-coloured  asteroids.” 

Culcita. 

The  following  synoptical  key  to  the  species  of  this  genus, 
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modified  from  Doderlein  [’96,  p.  315],  will  be  found  useful  for 
identification. 

I.  Body  pentagonal  or  roundish. 

A.  Poriferous  areas  separate  or  more  or  less  continuous; 
a marginal  zone  of  variable  width  free  from  papulae. 
Non -poriferous  areas  forming  a network  between  the 
poriferous  areas,  or  may  form  patches  of  variable 
size  in  the  midst  of  poriferous  areas ; spines  or 
tubercles  may  occur  in  them  as  far  as  the  ventral 
margin  of  the  body.  Ventral  surface  finely  granulated 
and  with  ccarser  pearl- shaped,  flattened  or  rod-shaped 
granules.  Inner  adambulacral  spines  mostly  5 (at  most 

7). 

a ) No  spines  in  poriferous  areas.  The  coarse  granules 
of  the  ventral  side  forming  separate  groups  corres- 
ponding to  the  ventral  plates,  with  fine  granulation 
between  : 

1.  C.  schmideliana  Retzius. 

« ) Poriferous  areas  small,  roundish,  separated  by 
non-poriferous  areas ; dorsal  tubercles  rather 
small,  numerous,  spiniform  : 

var.  ceylonica  (Ceylon). 

/? ) Poriferous  areas  large,  more  or  less  continuous; 
dorsal  tubercles  very  large,  wart-like,  seldom 
spiniform,  numerous  or  very  few  : 

var.  africana  (East  Africa, 

Mauritius,  Seychelles). 

b ) Dorsal  tubercles  all  spiniform.  Poriferous  areas 
with  spines,  which  are  mostly  smaller  than  those 
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of  the  non-poriferous  areas.  The  coarse  granules 
of  the  ventral  side  may  be  segregated  into  groups 
by  intervening  tine  granulation  : 

2.  C.  novice- guinea  M.T, 

a ) Poriferous  areas  small,  roundish,  separated 

by  well  developed  network  of  non-poriferous 
areas  : 

var.  plctna  (Sumatra  to  Samoa). 
ft ) Poriferous  areas  large,  3-6 -sided,  continued 

into  one  another,  separated  by  rows  of  larger 
spines  and  non-poriferous  patches  : 

var.  typicct  (Amboina  to  Samoa). 
y ) Poriferous  areas  indistinctly  separated  into 
patches,  uniformly  covered  with  numerous  small 
spines,  with  smaller  non-poriferous  patches  be- 
tween with  few  coarse  spines  : 

var.  arenosa  (Amboina  to 

Sandwich  Islands). 

o ) Poriferous  areas  continuous,  with  small  non- 
poriferous  patches  between  ; dorsal  side  uniform- 
ly covered  with  numerous  coarse  spines  : 
var.  acutispinosa  (New 
Hebrides,  Yiti  Islands). 

c ) Poriferous  areas  covered  with  small  spines,  small, 
round,  entirely  separated  from  one  another  by  a 
continuous  network  of  wide  non-poriferous  are- 
as free  from  spines.  Coarse  granulation  of  the 
ventral  side  very  weakly  developed: 

3.  C.  cjrex  M.T. 
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B.  Papulae  uniformly  distributed  on  the  whole  dorsal  side 
as  far  as  close  to  the  ventral  edge,  with  very  small 
non-poriferous  patches.  Dorsal  side  uniformly  covered 
with  very  small,  isolated  tubercles  (rarely  spines).  Ven- 
tral side  finely  granulated  all  over  and  with  pearl- 
shaped coarser  granules,  which  may  be  segregated  into 
groups  corresponding  to  the  ventral  plates.  Coarse 
granules  of  the  ventral  side  more  or  less  larger  than 
those  of  the  dorsal  side.  Inner  adambulacral  spines 
mostly  6 (at  most  8)  : 4.  C.  coriacea  M.T. 

C.  Papulae  uniformly  distributed  on  the  whole  dorsal  side 
as  far  as  close  to  the  ventral  edge.  All  the  granules 
and  spines  of  both  the  dorsal  and  ventral  sides  covered 
over  by  continuations  of  the  soft  skin  of  the  body. 
Dorsal  side  with  numerous  sharp  spines  under  the  skin. 
Inner  adambulacral  spines  2 (rarely  3): 

5.  C.  veneris  E.  Perr. 

II.  Body  pentagonal  or  stellato -pentagonal. 

A.  Body  stella  to -pentagonal.  Papulae  in  patches  on  the  dorsal 

side,  which  is  entirely  destitute  of  tubercles.  Inner 
adambulacral  spines  7 : 6.  C.  niassensis  Sltjiter. 

B.  Body  pentagonal  or  slightly  stellate.  Papulae  on  the 
dorsal  side  in  eleven  patches,  one  circumanal  and  two 
triangular  ones  in  each  interradius ; or  in  five  petaloid 
radial  patches,  each  patch  being  divided  into  two  by  a 
naked  radial  line.  Outer  adambulacral  spines  in  two 
or  three  rows:1*  7.  C.  borealis  Siissbach  & Breckner 

(North  Atlantic). 

1)  Neither  Sussbach  and  Breckner  nor  Fare  an  give  the  number  of  the  inner  adambulacral 
spines. 
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Culcita  novce-guinece  Mull.  & Troschel. 

(PI.  XVII,  figs.  252-262.) 

This  starfish  appears  for  the  first  time  in  post-Linnfean  literature  under 
the  name  of  Gonictster  seboe  Gray.  The  author  contrasts  it  with  G.  cuspidatus 
and  simply  says  [Gray,  ’40,  p.  280],  “2.  Goniaster  Seboe , Seba,  iii.  t.  8. 
f.  2.  differs  in  the  sides  of  the  rays  being  angularly  inflexed.”  It  will  be 
seen  further  on  that  Goniaster  seboe  is  a young  form  of  C.  novoe-guineoe. 

The  first  description  of  C.  novoe-guineoe  is  due  to  Muller  and  Troschel 
and  runs  as  follows  [’42,  p.  38] : 

“ Species  3.  Culcita  novce  guinece  Nob.  nov.  sp. 

“ Korper  fiinfeckig,  selten  sechseckig.  Gestalt  und  Verliiiltnisse  wie 
beim  vorigen.1;>  F urchenpapillen  gross,  vorsteliend,  fiinf  auf  jeder  Platte, 
eine  etwas  schrage  Reihe  bildend,  die  mittlere  etwas  holier.  Dicht  neben 
diesen  Furchenpapillen  eine  Reihe  kiirzerer,  dickerer,  von  denen  je  zwei  auf 
eine  Platte  kommen.  Grossere  niedrige  Knotclien  auf  der  Bauchseite 
zwischen  der  feinern  Granulation  stelien  selir  dicht,  werden  jedocli  an  den 
Seiten  des  Korpers  seltener  und  holier.  Mitten  auf  den  Seitenflaclien 
beginnen  plotzlich  sehr  grosse  Porenfelder  mit  vielen  Poren  und  kleinen 
stachelartigen  Tuber keln.  Auf  den  Raumen  zwischen  den  Porenfeldern 

stehen  einzelne  etwas  grossere  staclielartige  Granula  zerstreut.  Porenfelder 
wie  Zwischenraume  iiberall  granulirt.  Pedicellarien  sind  nicht  beobachtet. 

“ Grosse : bis  10  Zoll. 

“ Fundort : Neu  Guinea.  Im  Museum  zu  Leyden  durch  Salomon  Muller.” 

Goniodiscus  seboe  which  has  recently  been  proved  to  be  a young  form 
of  C.  novoe-guineoe  is  thus  described  by  Muller  and  Troschel  [’42,  p.  58]  : 

“ Species  2.  Goniodiscus  seboe  Nob. 

“ Artocreas  Altera  Seba  thes.  tab.  6,  fig.  7,  8.1 2) 

“ Korper  pentagonal  mit  ausserst  wenig  eingebogenen  Seiten.  Der 

1)  Culcita  coriacea ; r : K : : 1 : 1J. 

2)  Lutken  [’64,  p.  147],  Perkier  [’76,  p.  46]  and  de  Loriol  [’84,  p.  643]  have  called  atten- 
tion to  the  fact  that  the  starfish  represented  in  Seba’s  figures  7-8,  tab.  vi,  is  a different 
species  from  the  one  described  by  Murker  and  Troschel  under  the  name  of  Goniodiscus  sebce. 
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kleine  Halbmesser  verhalt  sicli  zum  grossen  wie  1 : 1|.  6 Randplatten  an 

jeclem  Arme.  F urclienpapillen  alle  gleich  liocli,  fiinf  bis  sechs  auf  einer 
Platte  in  der  innern  Reilie ; nach  aussen  von  diesen  dickere,  2-3  auf 
jeder  Platte,  die  iibrigen  gehen  in  die  Granulation  der  Bauchseite  iiber. 
Zunachst  den  Furchenpapillen  verlauft  eine  Reilie  sehr  kleiner  Baucli- 
plattchen.  Die  iibrigen  Bauchplatten  sind  doppelt  so  breit,  hexagonal,  und 
nehmen  nacli  dem  Bande  hin  an  Grosse  etwas  ab.  Die  Granulation  auf 
den  Bauchplatten  ist  diclit,  aber  nicht  gleichformig,  sondern  auf  der  Hohe 
einer  jeden  Platte  stehen  einige  dickere  Granula.  Die  Randplatten  sind 
dicht  granulirt  und  tragen  ausserdem  in  einer  meist  verticalen  Reilie 
drei  bis  vier  grossere  platte  Ivorner,  in  der  Art  der  grosseren  Korner  auf 
den  Bauchplatten.  Die  Tafelchen  des  Riickens  stossen  nicht  dicht  an 
einander,  sondern  sind  durch  Balken  mit  einander  netzartig  verbunden. 
Die  Maschen  des  Netzes  sind  Porenfelder,  von  denen  immer  je  sechs  eine 
Platte  umgeben.  Die  Platten,  Balken  und  Porenfelder  sind  granulirt,  die 
Platten  tragen  jedocli  ausserdem  noch  ein  oder  mehrere  grossere  Granula, 
wie  die  Randplatten  und  Bauchplatten.  Auf  jedem  Porenfelde  finden  sicli 
20-24  Poren.  Mit  der  Loupe  erkennt  man  auf  der  Bauchseite  klappenartige 
Pedicellarien  von  der  Grosse  der  grosseren  Granula;  auf  den  Randplatten 
keine ; auf  der  Ruckenseite  sind  sie  sehr  klein  und  miliern  sich  der 
zangenartigen  Gestalt.  Madreporenplatte  ein  Drittel  vom  Centrum. 

“ Farbe  : trocken  gelbbraun. 

££  Grosse  : 2-3  Zoll. 

££  Fundort : Rothes  Meer,  Neu-Guinea.  In  den  Museen  zu  Berlin 
und  Leyden ; in  letzterem  durch  Macklot  und  Salomon  Muller,  in 
ersterem  durch  Hemprich  und  Ehrenberg.” 

Culcita  pentangulciris , which  is  a synonym  of  G.  novce-guineoe,  was 
first  described  by  Gray  [ ’ 47,  p.  195]  : 

££  Body  pentangular ; back  flat  when  dry,  convex  beneath,  minutely  and 
closely  granulated ; back  with  obscure  reticulations,  the  reticulations  armed 
with  small  conical  tubercles ; the  interspaces  closely  and  minutely  porous. 
The  oral  surface  protected  with  distinct  well-defined  ossicules,  defining  the 
lower  edge  of  the  margin,  covered  with  close  and  minute  granules  and  larger 
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round-topped  tubercles,  those  near  the  ambulacra  and  the  oral  angles  being 
largest  and  highest. 

“ Inhab.  Reef  of  Oomaga. 

“ This  species  is  very  distinct  from  the  former1 : \ and  forms  the  pas- 
sage to  the  genus  Randasia , but  there  is  a series  of  concave,  minutely 
porous  spaces  in  place  of  the  upper  marginal  plates.” 

Randasia  granulata  first  described  by  Gray  is  a young  form  of  this 
species  (Hartlaub  [’92,  p.  77]  and  Perrier  [’76,  p.  83]).  The  genus  is  cha- 
racterised by  Gray  [’47,  p.  195]  as  follows  : 

“ Randasia , Gray. 

“ Body  pentagonal,  depressed,  minutely  granular ; back  nearly  flat, 
minutely  granular,  reticulated,  reticulations  rather  tubercular,  interspaces 
sunken  (when  dry)  and  covered  with  very  minute  close  perforations.  Dorsal 
tubercles  roundish,  single,  subcentral.  Margins  furnished  with  an  upper  and 
lower  series  of  oblong  ossicules,  the  upper  one  narrower  internally,  with  a 
central  series  of  tubercles,  the  lower  ones  oblong,  close  together  and  convex. 
The  oral  surface  protected  by  close,  regular,  squarish,  convex  ossicules,  cover- 
ed with  short  crowded  granules.  The  ambulacral  spines  in  rounded  groups  ; 
the  series  of  tubercles  nearest  the  ambulacra  larger,  crowded,  and  placed  in 
groups  of  three  or  five,  and  those  in  the  oral  angles  largest  and  flat-topped. 

“ The  genus  differs  from  Pentaceros  in  the  back  being  flat,  elevated, 
and  not  angular ; it  is  in  several  respects  intermediate  between  Culcita  and 
Pentaceros .” 

Two  species  are  described,  R.  granulata  and  R.  spinulosa.  The  former 
is  the  species  now  under  consideration,  and  is  described  as  follows  [ ’47,  p.  196]  : 

“ Randasia  granulata , n.  s. 

“ Body  five-sided ; back  minutely  granular,  with  roundish  convex  sub- 
conical  tubercles  in  the  reticulations ; the  marginal  plates  fourteen  on  each 
side,  the  upper  ones  with  a central  series  of  tubercles. 

“Inhab.  Reefs  of  Attagor,  Torres  Straits. 

“ There  are  two  specimens  of  this  species  in  the  British  Museum,  one 
in  a very  bad  state.” 


1)  Culcita  schmideliana. 
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Hosict.  spinulosa  which  has  also  been  proved  recently  to  be  a young  form 
of  C.  novce-gumece  was  first  described  by  Gray  as  follows  [’47,  p.  199]  : 

“ Body  flat,  pentagonal,  sides  concave ; arms  not  half  the  length  of  the 
diameter  of  the  body ; ossicules  large,  subequal,  six-sided,  very  minutely 
granular.  Marginal  ossicules  on  each  side,  convex,  deeply  separated  from 
each  other,  writh  a series  of  two  or  three  small,  acute,  spine-like  tubercles 
in  the  centre  of  each.  The  ossicules  of  the  oral  surface  flat,  minutely  granu- 
lar, with  small  two-lipped  pores. 

“ Inliab.  Indian  Ocean  : Philippines. 

“ This  species  nearly  resembles  the  shape  of  Tosia  australis , but  is  at 
once  known  from  that  species  by  the  granular  ossicules,  the  spines  on  the 
margin,  and  the  two-lipped  pores  beneath ; it  differs  from  Hosia  flavescens  in 
its  being  five-sided  instead  of  five-armed,  and  in  having  no  spines  on  the 
middle  of  the  back.” 

According  to  Perrier  [’76]  G.  sebce  is  mentioned  by  Peters  [’52,  p. 
178]  from  Mosambique. 

Culcita  novce-guinece  is  described  by  Dujardin  and  Hupe  as  follows 
[’62,  p.  372] : 

“ Corps  pentagone,  rarement  liexagone,  de  meme  forme  que  les  especes 
precedentes.  Piquants  du  sillon  ambulacraire  gros,  saillants,  au  nombre  de  cinq 
sur  chaque  plaque  et  formant  une  rangee  un  pen  oblique.  Tout  aupres,  plus  en 
dehors,  se  trouve  une  autre  rangee  de  piquants  plus  courts,  plus  epais ; il  y en 
a deux  sur  chaque  plaque,  sur  la  face  ventrale  il  existe,  entre  les  fines  granula- 
tions, de  gros  tubercules  deprimes  devenant  plus  rares  et  plus  hauts  sur  les 
cotes  du  corps.  Au  milieu  des  faces  laterales  brusquement  limitees,  les  pores 
tentaculaires  occupent  de  grandes  aires  avec  des  pores  nombreux  et  des  petits 
tubercules  epineux.  Les  intervalles  de  ces  aires  portent  quelques  granules 
plus  gros,  epineux  et  dissemines. 

“ Corolation  jaunatre  fonce.  Dimension:  largeur  totale  200  a 270  mm. 

“ Habite  les  cotes  de  la  Nouvelle-Guinee.” 

Dujardin  and  Hupe’s  description  of  Goniodiscus  sebce  is  based  on  that 
of  Muller  and  Troschel  [Dujardin  et  Hupe,  ’62,  p.  402ly|  : 


1)  References  to  Seba,  Gray  [’40,  p.  280]  and  Muller  and  Troschel  omitted. 
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“ Corps  pentagonal,  a cotes  tres-peu  echancres,  et  dont  le  plus  grand  rayon 
egale  une  fois  et  un  quart  le  plus  petit.  Piquants  du  sillon  ambulacraire 
longs  et  egaux,  au  nombre  de  cinq  ou  six  sur  cliaque  plaque  pour  la  rangee 

interne ; il  n’y  en  a que  deux  ou  trois  pour  les  autres,  mais  ils  sont  plus 

epais  et  passent  par  des  transitions  pen  sensibles,  aux  granulations  de  la 
face  ventrale.  Pres  de  ces  piquants,  plus  en  dehors,  se  trouve  une  rangee 
de  tres-petites  plaquettes.  Les  autres  plaques  de  la  face  ventrale  sont 
deux  fois  plus  larges,  liexagones,  et  vont  en  diminuant  un  peu  vers  le  bord. 
La  granulation  de  cette  face  ventrale  est  compacte,  mais  non  uniforme ; 
quelques  granules  plus  epais  occupent  le  sommet  de  cliaque  plaque.  Les 
plaques  marginales,  au  nombre  de  six  a cliaque  bras,  sont  couverfces  de 
granules  serres  et  portent,  en  outre,  trois  ou  quatre  gros  granules  aplatis, 
formant  ordinairement  une  rangee  verticale.  Les  plaques  de  la  face  dorsale 
ne  sont  pas  contigues  entre  elles,  mais  sont  reunies  par  des  barres,  de 

maniere  a former  une  sorte  de  reseau  dont  les  mailles,  occupees  par  les 

pores  tentaculaires,  entourent  cliaque  plaque.  Toutes  ces  parties  sont  granu- 
leuses,  et  chaque  plaque  porte,  en  outre,  un  ou  plusieurs  gros  granules, 
conime  les  plaques  marginales  et  ventrales.  Cliaque  aire  contient  de  20  a 
24  pores.  Les  plaques  marginales  manquent  de  pedicellaires,  mais  a l’aide 
d’une  loupe,  on  distingue  a la  face  ventrale  des  pedicellaires  bivalves  aussi 
grandes  que  les  gros  granules,  et  sur  la  face  dorsale,  on  en  voit  de  tres- 
petites  qui  se  rapproclient  de  la  forme  en  pince.  La  plaque  madreporiforme 
est  environ  au  tiers  de  la  distance  entre  le  centre  et  le  bord. 

“ Coloration  brun-jaune,  a l’etat  sec.  Dimension  : largeur  50  a 80  mm. 

“ Habite  la  mer  llouge,  les  cotes  des  lies  Molluques  et  de  la  Nouvelle- 
Guinee.” 

In  his  “ Synopsis”  Gray  reproduces  his  former  descriptions  of  Gulcita 
pentangular  is,  Randasia  granulata,  Hosea ^ spinulosa  and  Goniaster  sebce  and 
adds  two  figures  of  the  first,  two  of  the  second  and  three  of  the  third 
[’66,  p.  5,  Tab.  2 ; p.  8,  Tab.  2 ; p.  9.  Tab.  4 ; p.  10]. 

Yon  Martens  [’66,  p.  85]  simply  mentions  G.  novoe-guineoe  as  being 
represented  in  the  Leyden  Museum  and  also  refers  [’66,  p.  86]  to  Goniaster 


1)  He  now  spells  “ Hosea  ” instead  of  “ Hosia” 
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( = Goniodiscus ) sebce  and  Goniaster  ( = Hosia)  spinulosus  as  appearing  in  tlie 
literature  and  represented  in  museums ; the  former  from  the  Moluccas  through 
Maclot  and  Sal.  Muller,  from  New  Guinea  in  the  Leyden  Museum,  again 
from  the  Moluccas  in  the  Museum  of  Amsterdam  and  from  Amboina  ac- 
cording to  Bleeker  ; the  latter  from  the  Philppines.  According  to  Perrier 
[’76]  C . novce-guineoe  is  mentioned  hy  v.  Martens  from  the  collection  of  v. 
D.  Decken  in  east  Africa  [’69]. 

C.  novce-guineoe  is  mentioned  by  Perrier  in  his  work  on  pedicellariae. 
He  says  [’69,  p.  66],  “ un  seul  echantillon  dans  la  collection  du  Museum, 
tellement  deteriore  qu’il  est  impossible  de  rien  dire  de  ses  Pedicellaires.’’ 

The  starfish  described  by  Perrier  as  Gnlcita  grex  is  probably  referable 
to  the  present  species,  as  Perrier  himself  suggests  in  his  later  work  [’76, 
p.  78].  Here  is  its  description  [Perrier,  ’69,  p.  64]  : 

“ Culcita  grex  (?),  M.  et  T. — La  Culcite  en  question  ne  me  parait  etre  en 
ancune  fac^on  l’animal  designe  sous  ce  nom  par  Muller  et  Troschel.  Je 
crois  done  devoir,  sans  lui  donner  un  nom  nouveau,  accompagner  ma  descrip- 
tion des  Pedicellaires  d’une  description  complete  de  l’animal. 

“ Le  corps  est  un  pentagone  regulier  a cotes  legerement  concaves.  La 
face  ventrale  est  plane,  entierement  couverte  de  granules  fins  et  partagee  par 
des  lignes  enfoncees  en  areoles  plus  ou  moins  pentagonales  dont  l’aire  est 
legerement  convexe.  Toutes  ces  areoles  sont  contigues  absolument  comme 
les  alveoles  d’un  gateau  de  cire.  Le  long  des  sillons  ambulacraires  le  nombre 
de  ces  areoles,  qui  sont  bien  distinctes,  est  de  treize  ou  quatorze,  dont  une 
impaire  dans  l’angle  et  faisant  partie  de  deux  series  a la  fois.  Dans  l’in- 
terieur  de  chaque  areole  on  voit  le  plus  souvent  un  certain  nombre  de 
tubercules  peu  considerables  et  quelques  Pedicellaires  valvulaires  tres- 
allongees.  Tantot  les  Pedicellaires  peuvent  manquer,  tantot  les  tubercules. 
— Ils  sont  en  general  en  nombre  inverse  les  uns  des  autres.  Quand  il 
n’existe  qu’un  seul  Pedicellaire,  les  tubercules  ont  une  tendance  a se  ranger 
en  cercle  autour  de  lui.  Les  uns  et  les  autres  peuvent  manquer  a la  fois. 

“ Dans  le  sillon  ambulacraire,  chaque  plaque  porte  quatre  piquants 
depassant  fort  peu  le  bord,  a peu  pres  de  meme  grandeur ; ces  piquants 
deviennent  beaucoup  plus  gros  en  se  rapprochant  de  la  bouche ; ils  forment 
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alors  avec  ceux  du  sillon  voisin  un  angle  circonscrivant  un  espace  an  sommet 
duquel  sont  accumules  et  presses  les  uns  contre  les  autres  un  grand  nombre 
de  tubercules  assez  gros. — Derriere  les  piquants  du  sillon  ambulacraire,  on 
voit  une  autre  rangee  de  tubercules  au  nombre  de  deux  derriere  cliaque 
plaque. — Un  peu  en  arriere  entre  cliaque  couple  de  ces  tubercules,  on  voit 
un  Pedicellaire  dont  les  valves  sont  a peu  pres  aussi  larges  que  hautes  et 
ne  sont  a proprement  parler  ni  des  Pedicellaires  en  pince,  ni  des  Pedicel- 
laires  valvulaires,  bien  qu’ils  se  rapprochent  plutot  de  ceux-ci. 

“ Sur  la  face  dorsale,  les  aires  tentaculaires  sont  depriinees  entre  le  reseau 
qui  les  circonscrit  et  qui  porte  un  certain  nombre  de  courts  aiguillons  a base 
large,  mais  a pointe  tres-aceree. — Dans  l’interieur  de  ces  aires,  on  voit  aussi  un 
ou  deux  piquants ; elles  sont  d’ailleurs  couvertes  de  fines  granulations,  parmi 
lesquelles  on  distingue  les  Pedicellaires  qui  sont  un  peu  plus  gros,  un  peu 
plus  longs  que  larges  et  a maclioire  dentee  sur  les  bords.  Leur  tissu  parait  fait 
d’une  serie  de  batons  calcaires  paralleles  reunis  par  des  traverses  tres-serres. 

“ La  plaque  madreporique  est  situee  dans  l’intervalle  de  deux  angles  a 
un  tiers  environ  du  bord ; elle  est  legerement  saillante.— Le  diametre  de 
l’animal  est  de  8 a 9 centimetre.  II  provient  de  l’expedition  d’URViLLE.” 

0.  arenosci,  which  is  put  down  as  a synonym  of  the  present  species  by 
Doderlein,  is  described  for  the  first  time  by  Perrier,  as  follows  [ ’69,  p.  66] : 

“ Culcita  arenosa , Yal. — Corps  formant  un  pentagone  regulier,  mais  a 
cotes  legerement  concaves. — Dessus  du  corps  tres-finement  granuleux  et 
parseme  d’un  grand  nombre  d’epines,  courtes,  pointues,  paraissant  couchees 
sur  le  dos. — Les  trous  tentaculaires  sont  nombreux,  serres,  petits,  egalement 
distribues  sur  la  face  dorsale. — On  remarque  aussi  vers  cette  region  de  nom- 
breux Pedicellaires  en  pinces  couches  sur  le  dos  de  l’une  des  valves.  Cha- 
cune  de  ces  dernieres  est  legerement  courbee  sur  sa  partie  dorsale ; en 
meme  temps,  elle  se  releve  legerement  vers  le  milieu  de  sa  longueur.  Ces 
valves  ne  presentent  de  dents  bien  nettes  que  siu*  le  pourtour  du  cuilleron 
terminal ; aussi  ces  dents  irregulieres  et  espacees  rassemblent-elles  plutot  a 
de  simples  lacunes  de  la  substance  calcaire. 

“ La  plaque  madreporique  est  large,  aplatie,  irreguliere,  assez  saillante ; 
au  Keu  de  presenter,  comme  dans  la  plupart  des  cas,  une  serie  de  sillons 
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plusieurs  fois  bifurques,  rayonnant  cl’un  centre  commun,  elle  est  couverte  de 
sillons  formant  de  tres-nombreuses  circonvolutions  a sa  surface  sans  que 
l’on  puisse  distinguer  aucune  disposition  radiee. — Sa  forme,  au  lieu  d’etre 
ronde,  se  rapproclie  de  la  forme  de  la  croix  qu’on  obtiendrait  en  decrivant 
des  demi-circonferences  sur  les  cotes  d’un  carre  comme  diametres. 

“ Sim  la  face  ventrale,  on  distingue  deux  sortes  de  granules,  les  uns  rares 
relativement  et  plus  gros,  les  autres  tres-nombreux  et  contigus.  On  ne 
retrouve  pas  ici  la  disposition  alveolaire  que  nous  avons  fait  remarquer  dans 
la  Gulcita  grex  et  la  Culcita  discoidea. — Parmi  ces  granules  se  trouvent  les 
Pedicellaires,  dont  les  valves  sont  tantot  plus  longues  que  larges,  tantofc  au  con- 
traire  plus  larges  que  longues,  de  telle  fa^on  qu’on  trouve  a peu  pres  tous 
les  intermediates  entre  les  Pedicellaires  en  pince  et  les  Pedicellaires  valvu- 
laires,  sans  toutefois  avoir  ni  les  uns  ni  les  autres. 

“Tout  le  long  du  sillon  ambulacraire,  les  plaques  portent  4,  5,  6 ou  meme 
7 piquants  dont  les  rangees  obliques  s’imbriquent  de  maniere  que  les  deux  ou 
trois  piquants  les  plus  rapproches  du  centre,  et  qui  sont  les  plus  petits, 
sont  souvent  en  p^rtie  masques.  Derriere  cette  rangee  de  piquants,  on  voit 
une  rangee  de  gros  tubercules  gemines  de  maniere  a simuler  deux  rangees. 

“Au  sommet  des  aires  angulaires  limitees  par  les  sillons,  les  piquants 
marginaux  atteignent  presque  la  grosseur  de  ces  tubercules  qui  eux  memos 
deviennent  plus  robustes,  de  telle  fatjon  qu’il  semble  y avoir  en  ces  points 
une  accumulation  de  gros  tubercules. 

“Entre  deux  paires  de  tubercules  consecutives,  on  aper^oit  deux  pi- 
quants reunis,  plus  petits,  souvent  inegaux,  et  qui  rappellent  par  leur  position 
les  Pedicellaires  en  pince  qu’on  trouve  a leur  place  dans  quelques  especes. 

“ L’inclividu,  conserve  dans  l’alcool,  d’apres  lequel  est  faite  cette  des- 
cription, mesure  18  centimetres  de  diametre,  cette  mesure  etant  prise  entre 
deux  sommets  separes  par  un  troisieme. 

“ Cette  Culcite  a ete  rapportee  des  iies  Sandwich  par  la  Bonite . (Ey- 
doux  et  Souleyet,  1837.)  ” 

Gulcita  pulverulenta  was  originally  described  by  Perrier  as  a distinct 
species,  but  subsequently  withdrawn  by  him  and  referred  to  G.  novce-guineoe. 
The  original  description  is  as  follows  [’69,  p.  68]  : 
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“ Culcita  pulverulenta , Yal. — Le  Museum  ne  posse  de  qu’un  seul  echantillon 
de  cst  animal.  II  est  conserve  dans  l’alcool,  mais  forfcement  endommage. 

“Dessus  du  corps  tres-fmement  granuleux  presentant  les  aires  tenta- 
culaires  larges  et  irregulieres,  separees  par  des  espaces  tres-finement  granules, 
presque  nus  ou  portant  seulement  de  petites  epines  peu  nombreuses. 

Les  Pedicellaires  dorsaux  se  trouvent  seulement  dans  les  aires  tentacu- 
laires.  Ils  sont  petits,  nombreux,  en  forme  de  pinces,  a maclioires  assez 
delicates,  dentees  largement  sur  leur  bord,  plus  elargis  vers  le  milieu  de 
leur  longueur  et  legerement  recourbes  a leur  sommet.  La  lame  calcaire  qui 
constitue  ces  Pedicellaires  est  perforee  de  trous  nombreux  et  presente  meme 
quelques  petites  epines. 

“ Je  n’ai  pu  voir  la  plaque  madreporique ; elle  se  trouvait  dans  une  por- 
tion de  la  face  dorsale  qui  a ete  detruite. 

“ Sur  la  face  ventrale,  on  remarque  de  nombreux  tubercules  aplatis, 
serres  les  uns  contre  les  autres  et  entre  lesquels  se  voient  de  petites  granu- 
lations et  des  Pedicellaires.  Les  tubercules  sont  d’autant  plus  gros  qu’ils 
se  rapproclient  davantage  des  sillons  ambulacraires,  auquels  ils  forment  une 
double  bordure  irreguliere.  Les  tubercules  situes  a l’angle  des  sillons  sont, 
comme  d’ordinaire,  le  plus  gros. 

“ Les  Pedicellaires  situes  entre  les  tubercules  sont  petits,  peu  distincts, 
assez  nombreux,  affectant  sensiblement  la  forme  valvulaire.  La  hauteur  de 
chacune  des  valves  est  a peu  pres  egale  a sa  largeur. 

“Dans  les  sillons  ambulacraires,  chaque  plaque  porte  cinq  ou  six 
piquants,  serres,  a peu  pres  cylindriques,  tous  a peu  pres  de  meme  taille, 
sur  chaque  plaque.  Les  deux  dernieres  plaques  les  plus  rapprochees  de  la 
bouclie  portent  des  piquants  beaucoup  plus  gros  et  en  nombre  moindre. 

“ Diametre  : 14  centimetres  environ. 

“ Individu  rapporte  en  1829  du  detroit  de  la  Sonde  par  M.  Raynaud, 
expedition  de  la  Chevrette .” 

In  his  paper  of  1872  Gray  mentions  Goniaster  seboe  from  the  Red  Sea  and 
refers  to  Goniodiscus  seboe  Mull,  et  Troschel  as  its  synonym  [Gray,  ’72,  p.  118]. 

Pentagonaster  spinulosus , Perrier’s  name  for  Hosia  spinulosa  Gray,  is 
thus  described  in  detail  [Perrier,  ’76,  p.  34]  : 
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“ Diametre  25  a 40  millimetres.  Corps  cle  forme  pentagonale,  et 
rappelant  beaucoup,  sauf  une  epaisseur  legerement  plus  grande,  le  Pentagon- 
aster  australis,  Gray,  mais  entierement  couvert  d’une  fine  granulation, 
s’etendant  meme  dans  les  intervalles  des  plaques,  ou  les  pores  tentaculaires 
sont  groupes  par  trois  ou  quatre.  Plaques  marginales  dorsales  au  nombre 
de  quatorze,  les  demieres  graduellement  plus  petites,  unies  par  la  granula- 
tion generale,  qui  n’est  modifiee  en  rien  sur  leurs  bords ; chacune  d’elles 
porte  dans  son  aire  mediane  de  six  a huit  petits  tubercules  disposes  peu 
regulierement.  Ces  plaques  sont  plus  larges  que  longues.  Les  plaques  ' 
formant  la  surface  dorsale  sont  arrondies,  granuleuses ; celles  qui  forment  la 
double  rangee  interbracliiale  sont  un  peu  plus  grandes  que  les  autres;  sm* 
beaucoup  d’entre  elles,  tant  sur  les  plaques  ordinaires  que  sur  les  inter- 
bracliiales,  on  voit  un  petit  pedicellaire  valvulaire,  mince  et  assez  allonge. 
Les  plaques  marginales  ventrales  sont  au  nombre  de  seize,  dont  les 
dernieres  sont  tres-petites  ; presque  toutes  portent  quatre  ou  cinq  petits  tuber- 
cules. Les  plaques  occupant  le  voisinage  du  sommet  de  l’aire  interbracliiale,  en 
sont  depourvus.  Plaques  ventrales  granuleuses,  comme  les  dorsales,  mais 
portant  a leur  centre  quelques  granules  plus  gros  que  les  autres,  entourant  ordi- 
nairement  irn  pedicellaire  valvulaire,  de  forme  allongee. — Piquants  ambula- 
craires  formant  deux  rangees  tres-serrees,  assez  distinctes  des  granules  de 
la  face  ventrale.  Cliaque  plaque  porte  sur  le  bord  meme  du  sillon  quatre 
ou  cinq  piquants,  suivis  en  arriere  de  deux  ou  trois  piquants  formant  la 
deuxieme  rangee  et  un  peu  plus  gros,  mais  affleurant  au  meme  niveau. 
Les  granules  de  la  face  ventrale  qui  suivent  immediatement  sont  un  peu 
plus  gros  que  les  autres  et  ils  sont  eux-memes  suivis  assez  frequemment 
d’un  petit  pedicellaire  valvulaire.  La  plaque  madreporique  est  petite  et 
compris  entre  la  premiere  interbracliiale  et  les  deux  suivantes. 

“ Deux  echantillons  desseches  au  British  Museum,  Tun  des  Philippines 
(type  de  Gray),  l’autre,  plus  grand,  des  iles  Pidji.” 

In  the  same  work  Perrier  [76,  p.  46]  also  describes  Goniodiscus  sebce, 
but  as  pointed  out  by  de  Loriol  [’84,  p.  643]  he  must  have  had  Goniaster 
articvlatus  Lutken  before  him. 

Perrier  mentions  under  C.  novce-guinece  Gulcita  pulverulenta  as  being 
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due  to  Valenciennes,  wliose  manuscript  is  preserved  in  the  Museum  d’histoire 
naturelle,  Paris,  the  date  being  unknown.  The  specimens  studied  by  him 
are  described  as  follows  [’76,  p.  78]  : 

“ Deux  exemplaires,  l’un  desseche,  l’autre  dans  l’alcool,  mais  en  mauvais 
etat,  portent  dans  la  collection  du  Museum  le  nom  de  Culcita  pulverulenta , 
je  les  ai  decrits  en  1869  dans  mes  Recluerches  sur  les  PediceUaires  des  Asteries 
et  des  Oursins.  Ils  ont  ete  recueillis,  en  1829,  au  detroit  de  la  Sonde  par 
M.  Beynaud,  natmaliste  de  l’expedition  de  la  Clievrette,  et  ne  semblent  pas 
avoir  ete  vus  en  1840  par  Troschel.  Cependant  une  comparaison  minu- 
tieuse  de  la  description  de  la  Culcita  Novce  Guineoe  des  auteurs  du  System 
der  Astcriden  avec  les  deux  echantillons  que  nous  avons  sous  les  yeux  ne 
permet  pas  de  douter  qu’il  s’agisse  du  meme  animal.  Ces  echantillons 
proviennent  d’ailleurs  d’une  region  oceanique  tres-voisine  de  la  Nouvelle- 
Guinee,  d’ou  le  type  est  originaire. 

“ Bien  que  le  nom  de  Valenciennes  soit  probablement  anterieur  a celui 
de  Muller  et  Troschel,  comme  il  n’a  ete  fixe  que  bien  plus  tard  par  une 
description  il  convient  de  rendre  a ces  echantillons  le  nom  de  Culcita  Novce 
Guinece  qui  a la  priorite,  comme  publication.” 

Culcita  jpentangularis,  of  wliich  Rcindasia  granulata  of  Gray  and  C.  grex 
of  Perrier  [’69,  p.  64]  are  regarded  as  synonyms,  is  referred  to  at  length 
in  the  same  work  [Perrier,  ’76,  p.  78]  : 

“Je  regarde  comme  identique  a la  Culcita  pcntangularis  de  Gray 
l’espece  a laquelle  j’ai  laisse  avec  doute,  dans  mes  Reel  ter  dies  sur  les  Pedi- 
cellaires,  le  nom  de  Culcita  grex , M.T.,  qu’elle  portait  dans  la  collection. 
J’ai  indique  toutefois  dans  mon  travail  le  pen  de  confiance  que  m’inspirait 
nette  determination.  Il  suffira  de  reproduire  ici  la  description  que  Muller  et 
Troschel  donnent  de  leur  Culcita  grex  et  celle  que  nous  avons  donnee  en 
1869  de  l’animal  qui  porte  ce  nom  dans  la  collection  du  Museum  pour  se 
convaincre  qu’il  s’agit  bien  ici  de  deux  especes  distinctes,  et  que  1’individu 
on  question  ne  saurait  avoir  reepi  ce  nom  de  Troschel.” 

He  then  reproduces  side  by  side  the  principal  points  in  the  descrip- 
tions of  his  C.  grex  and  of  Muller  and  Troschel,  and  concludes  as  follows : 
“ Cette  espece  se  distingue  nettement  des  Culcita  grex  et  Novce  Guinece 
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de  Muller  et  Troschel  par  les  areoles  de  sa  face  ventrale,  la  finesse  de 
sa  granulation,  l’allongement  de  ses  pedicellaires,  le  nombre  des  aires 
poriferes  de  sa  face  dorsale,  le  nombre  et  la  dimension  des  petits  piquants 
qu’elle  porte.  La  Randasia  granulata  de  Gray  n’en  est  que  le  jeune  age. 

“Hombron  et  Jacquinot.  Expedition  d’URTiLLE.  1841. 

“ M.  Eilhol  vient  de  rapporter  au  Museum  un  bel  echantillon  de 
cette  espece  recuelli  aux  iles  de  Fidji.  Le  type  de  Gray  vient  des  recifs 
d’Attagor,  dans  le  detroit  de  Torres. — Un  individu  de  Mozambique  au 
musee  de  Cambridge  (Massachusetts).” 

Gulcita  arenosa , briefly  described  in  Perrier’s  former  publication,  is 
referred  to  in  the  “ Revision  ” in  the  following  terms  [’76,  p.  80]  : 

“ Cet  echantillon  que  Valenciennes  avait  reuni  a ceux  que  nous  rap- 
portons  a la  Gulcita  grex  de  Muller  et  Troschel  sous  le  nom  de  Gulcita 
arenosa , mais  qu’il  semble  en  avoir  separe  plus  tard,  est  reellement  une 
espece  distincte,  que  nous  avons  decrite  en  1869  dans  nos  Recherches  sur 
les  Pedicellaires. 

“ La  Gulcita  arenosa  se  rapproche  de  la  Gulcita  grex  par  sa  forme  plus 
aplatie  qui  la  distingue  nettement  de  la  Gulcita  Novae  Guineas  Les  carac- 
teres  qui  l’eloignent  de  la  Gulcita  grex  sont  les  suivants : les  cotes  du  disque 
pentagonal  sont  legerement  concaves,  les  aires  poriferes  indistinctes,  les 
pores  etant  uniformement  repartis  sur  toute  la  surface  dorsale  de  l’animal  qui 
est  couverte  de  petits  granules  tres-fins  parsemes  de  pedicellaires  en  pince. 
Un  assez  grand  nombre  d’aiguillons  isoles,  courts,  tres-pointus,  dissemines  sur 
toute  la  surface  du  disque,  assez  regulierement  espaces,  s’elevent  de  la 
tres-fine  granulation  generate.  Ces  aiguillons  sont  plus  greles,  plus  aigus, 
plus  regulierement  espaces,  et  moins  nombreux  que  ceux  de  la  Gulcita  grex. 

“ La  face  ventrale  est  entierement  couverte  d’une  granulation  moins 
fine  que  celle  du  dos,  d’ou  s’elevent  de  nombreux  granules  arrondis,  plus 
gros,  souvent  presque  contigus,  mais  irregulierement  disemines.  Parmi  ces 
granules  on  voit  d’assez  nombreux  pedicellaires  a contour  circulaire,  ressem- 
blant  par  consequent  a des  granules,  mais  plus  gros  que  les  plus  petites 
granulations  et  plus  petits  que  les  gros  granules  tuberculiformes. 

“ Les  piquants  des  sillons  ambulacraires  sont  disposes  sur  deux  rangees 
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obliques,  sauf  dans  le  voisinage  de  la  bouclie.  Ceux  de  la  premiere  rangee 
sont  au  nombre  de  cinq  dans  cette  derniere  region,  puis  de  quatre  ou  cinq 
sur  cliaque  plaque ; le  plus  exterieur  en  regardant  vers  la  boucbe  est  dans 
chaque  groupe  plus  petit  et  plus  grele  que  les  autres.  Tous  sont  relies 
ensemble  jusque  vers  le  dernier  tiers  de  leur  hauteur,  de  maniere  a former 
une  lame  continue,  de  simples  sillons  indiquant  sur  cette  lame  les  limites, 
de  chaque  piquant ; tous  les  piquants  sont  libres  d’ailleurs,  mais  contigus 
dans  leur  dernier  tiers.  Les  piquants  de  la  seconde  rangee  sont  tres-gros, 
courts,  cylindriques,  d’abord  au  nombre  de  trois,  puis  de  deux  sur  chaque. 
plaque ; ils  sont  places  obliquement,  de  maniere  a simuler  une  double  rangee. 
Entre  eux  et  les  piquants  de  la  rangee  interne,  deux  piquants,  tres-rap- 
proches,  en  general  inegaux,  simulent  le  pedicellaire  en  pince  qu’on  trouve 
d’ordinaire  a leur  place  sm*  chaque  plaque.  En  arriere  de  la  rangee  de 
piquants  externes,  il  existe  vis-a-vis  de  chaque  plaque  un  ou  plusieurs 
pedicellaires  en  pince  formant,  a 1 ou  2 millimetres  en  dehors  du  canal 
ambulacraire,  une  ou  deux  rangees  dans  laquelle  les  pedicellaires  sont  distants 
les  uns  des  autres  d’au  moins  3 millimetres. 

“ La  couleur  generale  de  l’individu  unique,  conserve  dans  l’alcool,  que 
possede  le  Museum,  est  le  blanc  sale. 

“ Des  iles  Sandwich.  Expedition  d’EYDOUX  et  Soule  yet  sur  la  Bonite , 
1837. 

“ Nota. — Nous  ne  pouvons  comparer  l’echantillon  bien  conserve  dans 
l’alcool  de  la  Gulcita  arenosa  que  nous  venons  de  decrire,  qua  des  echantillons 
desseches  et  tres-deteriores  de  la  Culcita  grex.  Les  caracteres  differenciels 
que  nous  venons  d’indiquer  sont  par  consequent  susceptibles  d’etre  un  peu 
modifies.  Quoi  qu’il  en  soit,  il  ne  saurait  etre  douteux  que  les  deux  especes 
que  nous  avons  en  vue  sont  bien  distinctes.” 

On  the  genus  Bandasia  Perrier  makes  the  following  remarks  [’76,  p. 

82]: 

“Les  especes  que  Gray  a places  dans  son  genre  Bandasia  ne  nous 
paraissent  etre  que  de  jeunes  Gulcita : elles  en  ont  toute  la  physionomie  et 
jusqu’a  1’ornementation  generale.  Les  seules  differences  resident  dans  leur 
moins  grande  epaisseur  et  dans  la  plus  grande  nettete  de  leurs  plaques 
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marginales;  mais  ce  sont  la  des  caracteres  qne  l’age  modifie  considerable- 
ment  et  sur  lesquels  on  ne  saurait  fonder  un  genre. 

“ Les  deux  formes  suivantes,15  que  nous  decrivons  completement  d’apres 
les  types  de  Gray,  se  laissent  rapprocher,  l’une  de  la  Culcita  grex , Muller 
et  Troschel,  l’autre  de  la  Culcita  pentangular  is,  Gray  ; nous  pensons  done 
qu’elles  ne  devront  pas  etre  conservees  comme  especes  distinctes.  Mal- 
lieureusement  nous  n’avons  pas  vu  suffissamment  d’echantillons  de  grandeur 
intermediate  pour  faire  d’une  maniere  absolue  la  preuve  du  fait.  C’est  pour- 
quoi  nous  conservons  provisoirement  les  noms  specifiques  de  Gray.” 

“ Randasia  granulata. 

“ Fome  generale  de  la  Randasia  spinulosa,  Gray.  Plaques  marginales 
bien  distinctes ; seize  dorsales  et  vingt-deux  ventrales.  Plaques  dorso- 
marginales  s’ecartant  l’une  de  l’autre  vers  le  liaut  et  laissant  entre  elles  un 
espace  anguleux  occupe  par  une  aire  porifere  : ces  plaques  portent,  outre  la 
line  granulation  generale,  quelques  petits  tubercules  saillants.  Le  systeme 
squelettique  dorsal  est  fort  simple ; il  se  compose  de  deux  series  d’ossicules 
occupant,  Tune  la  ligne  mediane  des  bras,  l’autre,  eelle  qui  va  du  centre  du 
disque  au  sommet  de  l’arc  interbracliial.  Entre  ces  deux  series  on  voit 
encore  deux  ossicules  isoles  et  l’ensemble  de  toutes  ces  pieces  est  reuni 
par  des  systemes  de  six  trabecules  calcaires  partant  de  cbacune  d’elles  pour 
aller  aboutir  aux  aretes  et  former  ainsi  un  reseau  hexagonal.  De  petits 
tubercules  herissent  les  parties  saillantes  de  ce  reseau,  comme  chez  la  Culcita 
pentagularis,  Gray,  qui  habite  la  meme  localite  et  dont  cette  espece  n’est 
certainement  que  le  jeune.  Les  mailles  de  ce  reseau  sont  occupees  par  les 
aires  poriferes  contenant  une  vingtaine  de  pores  environ.  Parmi  les  granules 
qui  recouvrent  ces  aires  on  voit  de  petits  pedicellaires  valvulaires  an’ondis. — 
La  face  ventrale  est  semblable  a celle  de  la  Randasia  spinulosa. — Les  pi- 
quants  ambulacraires  sont  sur  deux  rangs ; chaque  plaque  interambulacraire 
en  porte  quatre  de  la  premiere  rangee,  tons  egaux  entre  eux,  et  deux  de  la 
seconde,  affleurant  au  meme  niveau  et  suivi  d’une  rangee  de  granules  plus 
gros  que  ceux  du  reste  de  la  face  ventrale. — Detroit  de  Torres  (British 
Museum).” 


1)  Randasia  spinulosa  and  R.  granulata. 
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Goniodiscus  sebce  of  Yiguier  [’78,  p.  186]  is  evidently  identical  with 
that  of  Perrier  [’76,  p.  46]  and  therefore  does  not  refer  to  the  species 
before  us  (vide  supra,  p.  528). 

Goniodiscus  seboe  is  reported  by  Mobius  from  Mauritius  [’80,  p.  50,  fide 

de  Loriol]. 

Cuicita  acutispinosa,  another  synonym  of  the  present  species,  was 
originally  described  by  Bell  [’83,  p.  334]  as  a distinct  species : 

“ Resembling  G.  coriacea,  and  distinguished  from  all  other  species  of  the 
genus  by  the  fact  that  the  apices  of  the  upturned  ambulacra  are  below  the 
level  of  the  dorsal  or  abactinal  surface.  The  body  is  almost  completely  dis- 
coidal  in  shape,  the  angles  of  the  rays  being  very  nearly  altogether  round- 
ed off ; the  sides  of  the  disk  are  very  deep ; in  the  dry  specimens,  at  any 
rate,  the  actinal  surface  gradually  slopes  downwards,  so  that  the  animal  is 
very  much  deeper  along  a line  drawn  dorso-ventrally  through  the  actinostome 
than  it  is  at  the  margin  of  the  disk  (62-40  millim.). 

“ The  adambulacral  spines  are  in  two  rows ; in  the  inner  there  are 

ordinarily  four  on  each  plate,  and  they  are  not  so  well  developed  as  in 

some  allied  species : about  five  plates  out  from  the  actinostome  they  measure 
about  5 millim.  in  length.  In  the  outer  row  there  are  generally  two  spines, 
one  of  which  is  very  strong  and  blunt,  while  the  other  is  much  smaller. 

The  spines  on  the  intermediate  plates  sometimes  lie  quite  close  to  the  outer 
interambulacral  series,  and  occasionally  appear  to  invade  it. 

“ The  actinal  surface  is  not  marked  out  into  areolae,  and  is  richly  in- 
vested by  a number  of  short,  blunt,  stout  processes,  hardly  to  be  called 
spines,  amidst  which  a coarse  granular  covering  is  to  be  observed.  The 

poriferous  region  begins  quite  suddenly,  at  about  the  second  fourth  of  the 

length  of  the  side  of  the  disk  (counting  from  the  actinal  margin)  ; while 
this  is  the  point  .at  which  the  pores  begin  at  the  middle  of  each  side  of 

the  disk,  the  line  of  demarcation  gradually  curves  upwards,  so  that  along 

the  radial  axes  the  pores  begin  just  above  the  apex  of  the  ambulacral 

groove.  The  greater  part  of  the  sides  and  the  whole  of  the  abactinal 
surface  of  the  disk  are  covered  with  short  sharp  spines,  which  are  scattered 
over  them  with  considerable  profusion,  though  in  no  definite  order ; dotted 
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among  the  spines  are  pores  of  moderate  size,  which  are  very  indistinctly 
grouped  into  pore-areas ; surrounding  and  separating  the  pores  are  fine 
granules,  and  these  are,  at  apparently  irregularly  disposed  points,  closely 
aggregated  into  distinct  patches;  such  a patch  is  found  outside  the  spines 
which  fringe  the  arms.  On  the  abactinal  surface  the  pedicellariee  are  small 
and  scarce ; on  the  actinal  they  are,  though  small,  much  more  numerous. 
The  madreporic  plate  is  large  and  raised  above  the  surface.  (It  has  un- 
fortunately been  injured  in  the  specimen  under  description.) 

“ The  single  dried  specimen  has  the  upper  surface  of  a pinkish  and 
the  lower  of  a yellowish-white  hue. 

“ Hah.  Aneiteum,  New  Hebrides. 

“ As  already  stated,  the  greatest  height  is  62  millim. ; its  diameter  is 
120  mm.” 

Studer  mentions  this  species  from  the  collection  of  the  “ Gazelle  ” 
[’84,  p.  37] : 

“Yon  Neu-Hannover  aus  der  Kifflagune  im  Gazelleliafen. 

“ Die  Farbung  dieses  Seesterns  war  im  Leben  folgendermassen : Die 
polygonalen  Felder,  in  welclie  die  Oberflaehe  durch  die  dorsalen  Warzchen 
zerfiel,  waren  schwarz,  am  meisten  im  centralen  Tlieil  der  Scheibe,  wo  sie 
einen  Kranz  um  das  Centrum  bilden.  Die  Warzchen,  wie  der  iibrige  Tlieil 
des  Biickens  oHvengrun,  die  Bauchseite  orange.” 

De  Loeiol  reports  Goniodiscus  sebce  from  Mauritius  and  makes  some  im- 
portant remarks.  He  also  gives  very  good  figures  [’85,  p.  48;  PI.  XY,  figs.  6*-6e]: 

“ Diametre  total  61  mm.  a 65  mm.  r=27  mm.  It  = 35  mm. 

“ Les  individus  envoyes  de  Maurice  correspondent  fort  exactement  a la 
bonne  description  de  Muller  et  Troschel,  et  je  n’ai  aucun  doute  sur  leur 
identite.  Ainsi  que  je  l’ai  expose  ailleius  ( Recueil  de  zoologie  suisse,  t.  I, 
p.  638,  pi.  XXXY,  fig.  1),  c’est  a tort  que  Muller  et  Troschel  ont  envi- 
sage leur  espece  comme  se  rapportant  a la  figure  de  Seba  (t.  IH,  pi.  YI,  fig. 
7-8)  qui  represente  Goniodiscus  articulatus,  Linne  ; cette  espece  differe,  entre 
autres,  par  un  nombre  de  plaques  marginales  dorsales  presque  double,  des 
bras  bien  plus  detaches,  etc.  J’ai  compare  les  individus  de  Maurice  avec 
un  exemplaire  des  iles  Yiti,  et  avec  un  autre  de  Macassar,  et  j’ai  constate 
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une  identite  complete.  La  description  de  Muller  et*  Troschel  convient  en 
tous  points  a tons  mes  echantillons.  Je  n’ai  que  quelques  observations  a 
ajouter.  Muller  et  Troschel  comptent  six  plaques  marginales  dorsales  pour 
cliaque  bras,  mais,  en  realite,  il  y en  a sept,  soit  quatorze  pour  cliaque  arc 
interbrachial  de  rune  des  extremites  a l’autre.  Cette  difference  peut  pro- 
venir  de  ce  que  la  derniere  plaque  de  chaque  cote,  a l’extremite  des  bras, 
est  petite  et  comme  soudee  a la  voisine,  dont  elle  n’est  pas  separee  par  des 
pores,  elles  pourraient  done  n’avoir  ete  comptees  que  pour  une  seule.  Entre 
chacune  des  plaques  marginales  dorsales  se  trouve  une  aire  porifere  cunei- 
forme,  plus  ou  moins  large,  et  contenant  plus  ou  moins  de  pores.  La  granu- 
lation de  la  face  dorsale  est  bien  plus  fine  que  celle  de  la  face  ventrale,  et 
les  granules  plus  gros,  qui  apparaissent  9a  et  la,  deviennent  souvent  de  petits 
tubercules  coniques  et  pointus,  il  en  est  de  meme  sur  les  plaques  marginales 
dorsales.  Un  ou  plusieurs  petits  piquants  semblables  se  voient  ordinairement 
pres  de  la  plaque  madreporique,  et  pres  de  l’orifice  anal;  ce  dernier  est 
entoure  de  plusieurs  gros  granules  allonges  et  obliques  qui  le  recouvrent  tout  a 
fait.  Les  pedicellaires  paraissent  etre  des  pedicellaires  valvulaires,  ils  varient 
considerablement  en  nombre,  tantot  il  n’y  en  a qu’un  seul  sur  une  plaque, 
tantot  trois  ou  quatre ; il  y a bien  plus  sur  la  face  ventrale  que  sur  la  face 
dorsale.  Les  piquants  ambulacraires  externes  sont  toujours  tres  developpes 
a l’extremite  des  bras. 

“ La  couleur  des  individus  secs  est  orange  en  dessus,  jaune  en  dessous.  . 

“Cette  espece  n’a  encore  jamais  ete  figuree.” 

The  same  writer  also  describes  Pentagonaster  spinulosus  further  on  in 
the  same  work  and  gives  eight  figures  of  it  [de  Loriol,  ’85,  p.  52 ; Pl.  XVI, 

figs-  1-1  g]  : 

“ Diametre  total  32  mm.  r=12  mm.  11=17  mm.  Epaisseur  5. 

“ Jusqu’ici  un  seul  exemplaire  appartenant  a cette  espece  m’a  ete  en- 
voy e de  Maurice.  Il  est  parfaitement  conserve  et  correspond  tres  exactement, 
soit  a la  description  et  a la  figure  de  Gray,  soit  a la  description  donnee 
plus  tard  par  M.  Perrier  d’un  autre  individu  du  British  Museum.  Sa 
dimension  est  exactement  intermediaire  entre  celle  du  type  de  Gray  et  celle 
de  l’individu  de  M.  Perrier  (26  mm.  et  40  mm.) ; il  en  est  de  meme  du 
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nombre  de  ses  plaques  marginales,  qui  est,  pour  chaque  angle  interbracliial, 
de  douze  dorsales  contre  quatorze  ventrales,  dont  les  dernieres  sont  tres 
petites,  tandis  que,  dans  le  type  plus  petit  de  Gray,  il  y a dix  dorsales  et  dix 
ventrales,  et  dans  l’exemplaire  plus  grand,  decrit  par  M.  Perrier,  quatorze 
dorsales  et  seize  ventrales.  Les  plaques  de  la  face  dorsale  sont,  les  unes 
regulierement  liexagones,  les  autres  liexagones  tendant  a s’arrondir ; elles  sont 
couvertes  de  cette  granulation  d’une  extreme  finesse  mentionee  par  Gray; 
plusieurs  d’entre  elles,  surtout  vers  le  pourtour,  portent  un  pedicellaire 
valvulaire  tres  etroit  et  tres  allonge.  Les  pores  sont  les  plus  souvent  isoles, 
rarement  deux  ensemble,  et,  encore  plus  rarement  trois  ensemble.  Les 
plaques  adambulacraires  portent,  sur  le  bord  du  sillon,  ime  rangee  de  quatre 
ou  cinq  piquants  internes,  cylindriques,  presque  egaux  et  peu  saillants  en 
debors ; serree  contre  celli-ci  vient  une  rangee  externe  de  piquants  moins 
nombreux,  mais  plus  robustes ; le  reste  de  la  plaque  porte  de  nombreux 
granules  et,  tres  souvent,  un  pedicellaire  valvulaire  de  faible  dimension. 

“ L’ orifice  anal,  presque  central,  est  ferme  par  plusieurs  valves  fort 
etroites,  et  accompagne  de  deux  petits  tubercules  coniques.  La  plaque 
madreporique,  jaunatre,  est  un  peu  renflee,  avec  des  sillons  assez  ecartes. 

“ La  couleur,  a l’etat  sec,  est  im  vert  olivatre  sur  la  face  dorsale,  avec 
cinq  taclies  jaunes  dans  les  espaces  interbracliiaux,  comprenant  les  deux 
plaques  marginales  medianes  et  trois  autres  plaques  dont  une  de  la  rangee  la 
plus  externe  et  deux  de  la  voisine.  La  face  ventrale  est  entierement  jaune. 

“ Cette  espece  n’etait  encore  connue  que  des  lies  Philippines  et  des  lies 
Fidji.” 

Under  0.  scJtmideliana  de  Loriol  observes  as  follows  [’85,  p.  66]  : 

<c  Quelques  individus  jeimes  permettent  de  suivre  le  developpement  de 
l’espece  et  de  constater  que  les  Randasia  de  Gray  sont  certainement  des 
jeunes  Culcites.  Au  diametre  total  de  58  mm.,  le  C.  Schmideliana  a toute 
l’apparence  d’un  Goniodiscus , les  cotes  sont  un  peu  ecliancres,  les  plaques 
marginales  tres  distinctes,  les  dorsales  etroites,  au  nombre  de  treize  pour 
un  arc  interbracliial,  les  ventrales,  au  nombre  de  dix-sept,  plus  larges  au 
milieu  de  l’arc,  plus  petites  vers  l’extremites,  formant  exclusivement  le  bord 
sans  participer  a la  face  ventrale.  Les  trabecules  de  la  face  dorsale  sont 
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tres  distincts,  et  ils  portent  deja  les  trabecules  coniques  caracteristiques. 
Dans  un  individu  de  62  mm.,  les  trabecules  sont  deja  un  peu  moms  dis- 
tincts ; dans  un  autre  de  73  mm.  l’apparence  de  la  Culcite  s’accentue  deja 
tout  a fait,  les  cotes  se  redressent,  les  trabecules  et  les  plaques  marginales 
deviennent  indistinctes.  Dans  un  individu  de  80  mm.  de  diametre  la  forme 
est  elevee,  les  cotes  tres  droits,  on  ne  voit  plus  de  plaques  marginales,  c’est 
l’individu  le  plus  adulte  en  diminutif.  Par  contre,  dans  un  individu  de  90 
mm.  de  diametre,  la  forme  reprend  du  rapport  avec  celle  des  jeunes,  et  les 
plaques  marginales  sont  encore  assez  distinctes.  Tous  ces  individus  jeunes 
auraient  constitue  une  espece  de  Bandasia  pour  Gray,  mais  elle  ne  me 
parait  pas  comprise  parmi  celles  qu’il  a decrites.  Dans  tous,  les  plaques 
ventrales  sont  exactement  disposees  comme  dans  les  adultes,  seulement  elles 
sont  plus  exactement  liexagones,  et  les  gros  granules  de  second  ordre  ne  se 
developpent  que  graduellement  au  centre  de  cliaque  plaque.  Dans  quelques- 
uns  les  pedicellaires  valvulaires  sont  bien  plus  abondants  que  dans  les 
adultes,  oil  ils  sont  rares ; dans  un  individu  on  trouve  meme  un  pedicel- 
laire  valvulaire  fort  etroit  et  assez  long  au  milieu  d’un  grand  nombre  des 
plaques  ventrales.  Dans  le  sillon  ambulacraire  de  ces  jeunes  individus,  il 
y a generalement  quatre  piquants  dans  la  serie  interne  et  un  ou  deux  dans 
la  serie  externe,  pour  cliaque  plaque  adambulacraire.” 

In  liis  paper  of  1887  Bell  says  under  the  beading  Culcita  sp.  as  fol- 
lows [’87,  p.  142] : “ There  are  two  specimens  of  wliat  would,  a short 

time  ago,  have  been  set  down  as  Bandasia  granulata.  As  however,  AT.  de 
Loriol  has  lately  shown,  the  form  so  called  by  the  late  Dr.  Gray  is  really  a 
young  stage  of  Culcita.  It  will  be  remembered  that  Prof.  Perrier  has  ex- 
pressed himself  in  a similar  sense.  Further  series  are  required  before  the 
several  stages  of  each  species  can  be  accurately  defined.” 

The  next  year  Bell  [’88,  p.  388]  mentions  C.  novce-guinece.  C.  grex 
and  C.  schmideliana  from  the  Sea  of  Bengal  and  adds,  “ Bandasia  gmmdata 
may  be  the  young  of  one  of  these  species  of  Culcita  or  of  an  unknown 
species ; it  has  been  taken  at  the  Andamans.”  Doderlein  [’88,  p.  827] 
reports  Goniodiscus  sebce  from  Ceylon  and  adds,  “ Diese  Art  sclieint  sehr 
haufig  zu  sein  bei  Trincomali.” 
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Sladen  [’89,  p.  352],  after  mentioning  Culcita  pulverulenta  as  a synonym 
of  this  species,  makes  the  following  remarks : 

44  Localities.  — Off  Zebu,  Pliillipine  Group.  On  the  Reefs. 

44  Station  212.  Off  Malampa  Island,  Philippine  group.  January  30, 
1875.  Lat.  6°  54  '0  r/  N.,  long.  122°  18'  0"  E.  Depth  10  fathoms.  Sand. 
Surface  temperature  83°.  0 Fahr. 

4 4 Lemarlzs.— Examples  of  this  form  may  be  selected  which  correspond 
exactly  to  the  type  of  Guay’s  Culcita  pentangular  is.  After  a careful  study, 
however,  of  the  various  examples  referable  to  Culcita  novce-guinece  which  I 
have  been  able  to  examine,  I am  unable  to  indicate  any  characters  by  which 
these  two  forms  can  be  separated  specifically,  and  I have  therefore  referred 
the  material  now  in  my  hands  for  description  to  the  first  described  species.” 
The  C.  schmideliana  of  Sluiter  [’89,  p.  305]  is  admitted  by  the  author 
liimself  (vide  infra ) to  be  in  reality  C.  novce-guinece.  He  makes  some  in- 
teresting remarks  on  its  habit  [’89,  p.  305]  : 

44  C.  Schmideliana  (Gray)  C.  discoidea  (Ag.)  Perrier,  4 Revision  des 
Stellerides,’  pag.  74.  P.  de  Loriol,  4 Catalogue  raisonne,’  pag.  64. — Fiinf 
Exemplare  (No.  511,  607)  aus  der  Bai  von  Batavia.  Wie  von  Perrier  und 
de  Loriol  schon  hervorgelioben  worden  ist,  zeigt  die  C.  Schmideliana  ziem- 
lich  viele  Varietaten,  und  ist  wahrscheinlich  auch  die  C.  coriacea  (M.  u. 
Troschel)  als  dieselbe  Art  anzusehen.  Auch  die  Tiere  aus  der  Bai  von 
Batavia  weichen  melir  oder  weniger  von  einander  ab.  Die  Zahl  der  Dornen 
auf  den  Ambulacralplatten  variiert  zwischen  4 und  7,  gewohnlich  kommen 
aber  6 vor.  Die  Tuberkeln  auf  den  Bauchplatten  sind  fast  alle  gleich  gross 
und  nicht  nur  auf  der  Mitte  der  Platten  sondern  auch  auf  den  Randern 
entwickelt.  Die  Porenfelder  auf  dem  Riicken  sind  deutlich  zu  unterscheiden. 
Die  Farbe  der  Tiere  ist  beim  Leben  auch  ziemlich  verschieden.  Der  Riicken 
ist  heller  und  dunkler  gelblicli  braun  gefleckt,  zuweilen  aber  auch  mein 
graubraun.  Die  kleinen  konischen  Riickentuberkeln  sind  hellrot.  Der  Bauch 
ist  melir  rotlicli  orange,  zuweilen  melir  rotbraun,  die  Ambulacralfurclien 
gewohnlich  dunkler  rot. 

4 4 Bei  einem  Exemplare  waren  die  Porenfelder  des  Riickens  sehr  weit 
von  einander  entfernt  und  die  kleinen  konischen  Riicken papillen  nur  auf  den 
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Porenfeldern  entwickelt.  Das  breite  Netz  zwisclien  diesen  war  fast  ganz 
glatt ; nur  an  den  Randern  der  Scheibe  kommen  einige  platte  Tuberkeln  vor. 

“ Die  Tiere  sind  anf  den  Korallenriffen  in  der  Bai  von  Batavia  niclit 
selten.  Sie  krieclien  gewolmlicli  langsam  anf  dem  Sande,  zwisclien  den 
Korallenstiicken,  im  seichten  Wasser  umber.  Im  Aquarium  erlialten  sie 
sich  ganz  gut  und  bleiben  ofters  8-10  Monate  am  Leben.  Gewolmlicli 
krieclien  sie  an  der  senkrecliten  Wand  des  Bassins  liinauf,  oder  bewegen 
sich  langsam  auf  dem  Sandboden  mittelst  der  grossen  Ambulacralfiissclien 
fort.  Sehr  merkwiirdig  ist  es  die  Formveranderungen,  deren  diese  Tiere 
fahig  sind,  zu  beobacliten.  Indem  der  Korper  gewolmlicli  so  starr  und  hart 
aussielit  und  sicli  aucli  so  anfiililt,  ist  er  dennocli  viel  sclimiegsamer  als  man 
erwarten  sollte.  Wenn  die  Tiere  vom  Boden  an  der  senkrecliten  Wand 
liinauf  klettern  wollen,  so  folgen  sie  mit  der  Baucliflaclie  ganzlicli  dem 
rechten  Winkel  der  beiden  Flachen,  und  der  Korper  nimmt  fast  die  Gestalt 
eines  Kugelsektors  an.  Koch  viel  melir  andert  sicli  die  Gestalt,  wTenn  die 
Tiere,  nachdem  man  sie  auf  den  Riicken  umgekehrt  liat,  versuclien,  sicli 
wieder  auf  die  Baucliflaclie  zu  legen.  Sie  scliwellen  alsdann  die  eine  Hiilfte 
des  Korpers  kugelig  an,  damit  sie  mit  einer  der  sich  eine  Strecke  weit  auf 
den  Riicken  fortsetzenden  Bauch furchen,  dem  Boden  nalie  genug  kommen, 
um  einigen  der  Saugfusschen  einen  Anlialtspunkt  zu  geben.  Indem  nun 
allmahlicli  die  folgenden  Fiisschen  sich  anheften,  schwillt  die  ganze  Baucli- 
flaclie  kugelig  an  und  zieht  der  Riicken  sich  melir  zusammen,  so  dass  der 
ganze  Korper  zuweilen  fast  wie  eine  Gurke  aussielit.  Zum  Umwenden  braucht 
das  Tier  etwa  zehn  Minuten. 

“ Als  Futter  dienen  ihm  verschiedene  Echiniden  und  andere  Tiere.  Im 
Aquarium  hat  er  ofters  den  Echinometra  lucunter  gefressen,  was  allerdings 
sehr  auflallig  ist,  da  man  doch  von  diesem  Tiere,  der  starken  Staclieln 
wegen,  nicht  vermuten  sollte,  dass  es  leicht  der  so  harmlos  aussehenden 
Culcita  zum  Opfer  fallen  wiirde. 

“ Einmal  sah  ich,  wTie  eine  Culcita  eine  Echinometra , welche  gegen  die 
Glasscheibe  sass,  bewaltigte.  Sie  legte  sich  mit  der  ganzen  Baucliflaclie 
iiber  ihre  Beute,  welche  sie  mit  den  grossen  Saugfusschen  festhielt.  Indem 
sie  mit  dem  starken  Mundgeriist  arbeitete,  wurde  die  Echinometra  allmahlicli 
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umgekehrt,  so  dass  die  Baucliflache  der  letzteren  ihr  zugekehrt  war.  Dann 
zerbrach  sie  den  Mundraum  der  Echinometra  und  stiilpte  den  Munddarm  in 
das  Innere  der  Echinometra  liinein  und  sog  die  Scliale  fast  vollig  aus.” 

Hartlaubi:>  in  his  critical  revision  of  the  genus,  makes  several  import- 
ant remarks,  particularly  in  regard  to  the  original  type  specimen  [’92,  p. 

77]  : 

“ G.  novae  guineas  M.  T.  1842,  l.c. 

[Here  is  reproduced  the  original  description  of  Muller  and  Troschel.] 

“ Unser  Gottinger  Museum  besitzt  ein  Exemplar  von  Amboina,  1864 
durch  Bleeker  gesammelt,  welches  als  C.  novae  guineas  M.  T.  bestimmt  war. 
Wie  icli  jedoch  dasselbe  mit  der  Beschreibung  sorgfaltig  verglich,  fiel  mir 
auf,  dass  es  in  Beihen  stehende  Gruppen  groberer  Granula  auf  der  Bauch- 
seite  besass,  und  dass  seine  Porenfelder  nicht  gross,  sondern  im  Gegenteil 
relativ  klein  waren.  Als  ich  kurze  Zeit  darauf  nach  Hamburg  kam,  fand  ich 
ein  ganz  ahnliches  Stuck  von  Samoa  mit  derselben  Bestimmung,  und  als 
ich  spiiter  Leyden  besuchte,  fand  ich  aucli  liier  ein  von  Neu  Guinea  stam- 
mendes  durch  Salomon  Muller  gesammeltes  und  in  Spiritus  vortrefflich 
conservirtes  Exemplar,  welches  als  C.  novas  guineas  M.  T.  bezeichnet  war 
und  den  beiden  Stricken  des  Gottinger  und  Hamburger  Museums  vollkom- 
men  glich ; offenbar  liatte  es  fur  die  Bestimmung  dieser  als  Yorbild  gedient. 
Da  es  aber,  wie  sicli  bald  lierausstellte,  augenscheinlicli  nicht  das  Exem- 
plar ist,  welches  den  Autoren  der  Species  zum  Typus  diente,  sondern  viel- 
mehr  zweifelsohne  einer  andern  Art  angehort,  so  fragt  es  sicli,  ob  von  Sei- 
ten  spaterer  Autoren  das  erwalmte  Spiritus  Exemplar  in  Leyden  als  Typus 
auf gef asst  wiirde  oder  aber  das  richtige  Original  Stuck,  welches  trocken 
conservirt  und  in  einem  Auszuge  aufbewahrt  gewesen  ist.  Ich  mochte  auf 
Grund  des  Hamburger  und  Gottinger  Strickes  das  erstere  fur  wahrschein- 
licher  halten.  Dann  wiirde  es  mir  erklarlich  sein,  warum  Sladen  in  seinem 
Challenger  Beport  sagt,  er  sei  nach  sorgfaltiger  Prrifung  nicht  im  Stande 
Culcita  pentangularis  Gray  von  C.  novae  guineas  zu  unterscheiden.  Mir 

1)  In  the  section  on  the  skeletal  system,  in  which  C.  schmideliana  serves  as  the  principal 
material,  Hartlaub  makes  several  interesting  remarks  on  the  skeleton  of  C.  novce-guinecv,  which 
should  be  consulted  by  those  who  would  make  a detailed  study  of  the  skeleton  of  this  genus. 


JAPANESE  ASTEROIDEA. 


541 


selieint  in  der  Tliat  auch  das  falsclilich  als  C.  novce  guinece  bestimmte 
Spiritus  Exemplar  in  Leyden  grosse  ahnlichkeit  mit  der  GRAY’schen  Species 
zu  liaben,  obwolil  ihr  die  bei  letzterer  yorhandene  secliseckige  Felderung 
fehlt,  doclx  wage  icli  olme  den  GRAY’schen  Typus  gesehen  zu  haben  niclit 
den  Pseudotypus  von  C.  novce  guinece  mit  ihr  zu  identificiren  ; ich  zielie  es  vor 
letztere  Art  auf  die  Gefalir  hin  sie  spater  wieder  einziehen  zu  miissen, 
unter  neuem  Namen  zu  beschreiben.  Leider  ist  in  der  sparlichen  Literatur 
iiber  die  Gattung  ein  siclieres  Urteil  iiber  die  von  einem  Autor  besprocliene 
Art  in  den  seltensten  Fallen  zu  gewinnen,  wenn  man  von  der  einzigen  durcli 
gute  Abbildungen  bekannt  gewordenen  C.  schmideliana  absielit.  Ganz  un- 
sicher  selieint  z.  B.  Perrier  gewesen  zu  sein.  Der  Mangel  von  Abbildungen 
maclit  sich  ausserordentlich  fiihlbar.  Die  Bestimmungen  scheinen  iiberall 
auf  gut  Gluck  und  nach  den  Fundorten  gemacht  zu  sein,  jedocli  selten  auf 
Kenntniss  der  Originate  oder  auf  Grund  guter  Besclireibungen.  Letztere 
fehlten  eben  bislang  ganzlich. 

“Die  Griinde,  die  mich  bewegen,  das  trockne  C.  novce  guinece  Exem- 
plar als  allein  giiltigen  Typus  der  Art  anzuspreclien,  sind  folgende : das 
Spiritus  Exemplar  liat  einen  Durchmesser  von  117  mm.,  ist  also  um  Yieles 
kleiner  als  die  von  den  Autoren  augegehene  Maximalgrosse  ; es  ist  ferner 
kaum  anzunehmen,  dass  die  Autoren  die  Gruppenstandigkeit  der  groberen 
Granula  auf  der  Bauchseite  sowie  die  besondere  Ivleinheit  der  dorsalen 
Porenfelder  nicht  von  ihm  erwahnt  haben  sollten ; es  ist  scliliesslich  sehr 
wahrsclieinlicli,  dass  die  Autoren  die  von  Salomon  Muller  in  Spiritus 
conservirten  Stiicke  nicht  gesehen  haben,  weil  sie  sonst  den  Fundort  von 
C.  grex  M.  T.  nicht  als  unbekannt  angegeben  haben  wiirden,  denn  das 
Leydener  Museum  besitzt  ein  von  diesem  Keisenden  gesammeltes  ausgezeich- 
netes  Exemplar  dieser  Art  von  den  Moluccen,  in  Spiritus  conservirt.  Das 
trockne  Exemplar  von  G.  novce  guinece , welches  in  seinem  Habitus  mit  dem 
in  Spiritus  garkeine  Aehnlichkeit  hat,  misst  im  Durchmesser  158  mm.  (R  -f  r), 
ist  also,  zwar  grosser  wie  jenes,  doch  auch  viel  kleiner  als  10  Zoll.  Den- 
noch  miissen  wir  allein  dieses  als  Original  auffassen,  denn  nur  so  finden  die 
Worte  der  Autoren  eine  Erklarung,  wenn  sie  die  Porenfelder  sein*  gross 
nennen,  und  wenn  sie  von  der  ventralen  Granulirung  sagen  'grossere  nie- 
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clrige  Knotchen  auf  der  Baucliseite  zwisclien  der  feineren  Granulation  stelien 
sehr  diclit.’  Einige  Stelien  freilicli  bleiben  dennoch  dunkel  in  ilirer  Be- 
schreibung ; die  Worte  £ selten  secliseckig  ’ passen  weder  auf  das  eine  nocli 
auf  das  andre  Exemplar.  Dies  und  die  Grossenangabe  beruhen  vielleiclit  auf 
mundlichen  Aussagen  des  Beisenden.  Yiel  unerklaiiiclier  ist,  dass  es  von 
der  Gestalt  lieisst  £ wie  beim  vorigen.’  Die  liier  gemeinte  C.  coriacea  ist  nach 
einem  allerdings  ausgetrockneten  Originale  des  Berliner  Museums  und 
anderen  Exemplaren  zu  urteilen,  ganz  flacli,  walirend  der  Typus  von  C . 
novcB  guineas  entscliieden  gewolbt  ist,  doch  ist  vielleiclit  in  Betraclit  zu 
ziehen,  dass  es  aucli  in  der  Besclireibung  von  C.  coriacea  £ Gestalt  und 
Yerhaltnisse  der  vorigen  ’ lieisst,  und  dass  liier  C.  cliscoidea  Agass.  gemeint 
ist,  von  welcher  das  Leydener  Museum  ein  Original  Exemplar  von  ganz 
ungewolmlicli  holier  Form  besitzt.  Dieser  Art  konnen  allerdings  sclilechter 
conservirte,  gequetsclite  Stiicke  von  C.  novas  guineas  in  der  Gestalt  so 
ahnlich  selien,  dass  wie  erwahnt  wurde,  ein  Hamburger  von  Java  stam- 
mendes  Stuck  offenbar  nur  seiner  Form  wegen  als  C.  discoidea  Agass.  be- 
stimmt  war.  (vergl.  pag.  67.) 

££  Eine  eingeliende  Besclireibung  des  von  mir  als  Typus  der  Art  auf- 
gefassten  Exemplares  anzufertigen  ermangelte  mir  leider  bei  meinem 
Leydener  Aufentlialte  die  Zeit.  Ich  musste  micli  darauf  beschranken 
dasselbe  von  der  Baucli  und  Riickenseite  zu  photographiren  und  mochte 
nach  den  so  erhaltenen  Bildern  und  nach  etwa  einem  Dutzend  Exemplaren, 
die  ich  genau  untersuchte,  folgendes  zur  naheren  Kenntniss  der  Species 
anfiihren. 

££  Diagnose. 

££  Gestalt  liocli  gewolbt,  mit  convexen  Seiten  und  abgerundeten  Ecken. 
Porenfelder  des  Biickens  rosettenstandig,  oft  gross  imd  polygonal,  seltener 
mittelgross  und  dann  weitlaufiger  stehend  und  abgerundet,  an  den  Seiten 
sehr  gross  und  meist  bis  an  die  Yentralkante  reichend.  Riicken  und  Seiten 
bedornt.  Dornen  der  Porenfelder  feiner  oder  fehlend.  Baucliseite  von  einer 
sehr  groben,  dichtstehenden,  seiten  gruppenstandigen  Granulation  bedeckt, 
deren  Charakter  von  einem  polygonal  plattenformigen  bis  zu  einem  dornformi- 
gen  variirt.  Dazwischen  eine  feine  Grundgranulirung.  Innere  Furchen- 


JAPANESE  ASTEROIDEA. 


543 


papillen  kriiftig,  in  Gruppen  von  3-6,  insist  5.  Aeussere  Bewaffnung,  wenn 
cleutlicli  clifferenzirt,  eine  einfache  oder  Doppelreihe  grober,  manchmal  dorn- 
formiger  Tuberkel.  Kleine  Pedicellarien  auf  den  Porenfeldern  und  der 
Ventralseite.  Madreporenplatte  niclit  sehr  gross,  oft  von  einem  Dor- 
nenkranze  nmgeben. 

“ Farbung  in  Spiritus : meist  hell  graugelb,  seltener  hell  braunlich  edel- 
weiss. 

“Grosser  bis  151mm.  Dm.  (R-f  r). 

Fundorte  .*  V iti,  Marshall  Inseln,  Neu  Guinea,  Neu  Hanover,  Amboina, 
Java,  W.  Kiiste  v.  Sumatra  (Padang).  Mascarenen? 

“ -kh  kann  in  Anschluss  an  die  Diagnose  nur  empfelilen  der  weitgehen- 
den  Variation  der  Culciten  bei  der  Bsstimmung  Bechnung  zu  tragen.  Die 
geringe  \ on  mir  gesehene  Anzalil  von  Exemplaren  beweist  dieselbs  in  hohem 
Maasse.  Xcli  kann  unter  diesem  Materiale  drei  Varietaten  unterscheiden  : 

“ ^>ie  erste  Ausbildungsform  des  trocknen  M.  T.  Exemplares  in 

Bej  den,  welcher  ein  von  J . Brock  auf  Amboina  gesammeltes  sclibn  erhal- 
teHes  Spiritus  Exemplar  unserer  Sammlung  vollkommen  gleicht.  Ihnen 
eigentumlich  sind  in  der  Regel  grosse  drei,  bis  sechseckige  Porenfelder,  die 
durch  schmale,  ein  Netzwerk  bildende,  porenfreie  Ziige  getrennt  und  um 
grossere  porenfreie  Stellen  rosettenartig  gruppirt  sind.  Auf  diesen  poren- 
freien  Raumen  stehen  in  kleinen  oder  massigen  Zwischenraumen  ziemlich 
kraftige  Dornen,  die  aber  hochstens  ein  Drittel  so  stark  sind  wie  die  dicken 
Ruckendornen  von  C.  schmideliana  Retz.  Auf  den  Porenfeldern  stehen  in 
ziemlich  derselben  Dichtigkeit  bedeutend  feinere  Dornen,  die  jedoch  aus 
der  Granulation  derselben  deutlich  hervorragen.  Die  ventrale  Flache  ist 
ausser  lhrer  feinen  Grundgranulirung  mit  einer  dichtstehenden  selir  groben 
lundhchen  Granulation  bedeckt,  die  keine  deutliche  Gruppenstandigkeit  oder 
gar  Felderung  zeigt. 

Die  zweite  Varietat  ist  durch  eine  besonders  dichte  Bedornung  ausge- 
zeichnet,  die  namentlich  auf  den  Seiten  des  Korpers  sehr  kraftig  wird  und 
hier  ohne  Unterbrechung  in  die  grobe  Granulirung  der  Bauchseite  ubergeht. 
Hie  Tendenz  zur  Dornenbildung  ist  so  gross,  dass  an  dem  Hamburger 
Exemplar  von  den  Viti  Inseln  sogar  die  gauze  grobe  Ventralgranulation 
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dornigen  Charakter  liat,  incl.  der  ausseren  Ambulacralbewaffnung.  Fur  die 
Bedornung  des  Biickens  und  der  Seiten  ist  sodann  eigentiimlicli,  dass  der 
Grossenunterschied  zwisclien  den  Dornen  der  Porenfelder  and  denen  der 
Zwischenraume  sehr  gering  ist,  und  dass  namentlich  die  giossen  Poren- 
felder der  Seitenflacben  starke  Dornen  tragen.  Die  Porenfelder  sind  weni- 
ger  gross  als  bei  der  ersten  Yarietat  und  neigen  sehr  zur  Yerschmelzung. 
Die  grobe  Granulirung  der  Bauchseite  ist  gleiclimassig,  aber  manehmal 
weniger  dicht  verteilt,  ohne  Andeutung  von  Gruppenbildung  oder  you 
Ziigen.  Yon  dieser  Yarietat  sail  icli  ausser  dem  Hamburger  Exemplare 
nur  eins  im  Bremer  Museum  aus  dem  ‘ Mare  indicum.’  Beide  Stiicke 
zeigen  ziemlich  zahlreiche  kleine  Klappenpedicellarien . 

“ Fiir  einen  dritten  you  den  beiden  bis  jetzt  beschriebenen  ziemlich 
verschiedenen  Habitus  sind  als  Beispiele  ein  Exemplar  von  Pulo  Edam 
)Java)  und  das  HuBRECHT’sclie  you  Padang  zu  nennen,  beide  in  Alcohol 
tadellos  erhalten.  Ilmen  ist  eigentiimlicli  eine  sparlichere,  aber  kraftigere 
Bedornung  des  Biickens  und  der  Seiten,  die  fast  ausschliesslicli  anf  die  poren- 
freien  Baume  beschrankt  ist.  Die  feinere  Bedornung  der  Porenfelder  fehlt 
fast  ganz.  Die  Porenfelder  sind  von  massiger  Grbsse  und  mehr  abgerundet. 
Die  Bauchseite  ist  entsprecliend  dem  Yerlauf  der  subcutanen  Plattenreihen 
mehr  oder  minder  deutlicli  gefurcht  und  die  grobe  Granulation  mit  Ausnahme 
der  oralen  Umgebung  in  deutlicheren  Gruppen  gesondert.  Diese  groben 
Granula  liaben  bei  dem  Pulo  Edam  Exemplare  die  Form  kleiner  polygonaler 
Tafeln,  dei  dem  andern  sind  sie  etwas  weniger  dicht  gestellt  und  mehr 
perlartig. 

“ Dass  zwischen  diesen  drei  Ausbildungsformen  allembglichen  Ueber- 
gange  vorkommen,  unterliegt  kaum  einem  Zweifel.  Schon  das  Hubbecht’- 
sche  Exemplar  nahert  sicli  durch  den  perlartigen  Charakter  der  groben 
Granulation,  und  dadurch,  dass  die  groben  Granula  wohl  in  scharf  getrenn- 
ten  Ziigen  aber  nicht  in  vollstiindig  gesonderten  Gruppen  stehen,  den  beiden 
andern  Yarietaten.  Ein  Hamburger  Exemplar  von  Java  dagegen  hat  ganz 
die  feine  polygonale  Tafelung  und  Gruppenstandigkeit  unsres  von  Pulo 
Edam  stammenden  Stiicke s,  aber  auf  der  Biickenseite  viel  dicliter  stehende 
Dornen  und  auch  Dornen  auf  den  Porenfeldern. 
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“ Ein  sehr  merkwiirdiges  mittelgrosses  Exemplar  von  Pulo  Edam  besitzt 
die  Gbttinger  Sammlung,  welches  zu  C.  novce  guineas  zu  stellen  etwas 
gewagt  sein  diirfte.  Zielien  wir  indessen  in  Erwagung,  dass  es  von  einem 
Fnndorte  stammt,  wo  diese  Art  erwiesener  Maassen  vorkommt,  dass  es 
femer  ein  jiingeres  Exemplar  ist,  und  dass  es  fast  nur  durch  die  hochst  eigen- 
tiimliclie  Felderung  der  Baucliseite  abweiclit,  so  werden  nnsre  Bedenken, 
wenn  ancli  niclit  ganz  schwinden,  so  dock  wosentlieli  verringert.  Es  liat  die 
cliarakteristisclie  hochgewolbte  abgerundete  Form  nnsrer  Art.  Die  Bedor- 
nung  des  Biickens  ist  die  typisclie,  indem  sie  der  des  Leydener  Originates 
gleiclit,  obwolil  sie  im  allgemeinen  etwas  schwacher  ist.  Die  Madreporen- 
platte  ist  von  einem  Kranze  kraftiger  Dornen  umgeben.  Die  Porenfelder 
sind  rundlich  und  auffallend  klein  fur  die  Art.  Sie  erreiclien  auf  den  Sei- 
tenflaclien  bei  weitem  niclit  die  Ventralkante  (was  sicli  indessen  aucli  an  ganz 
zweifellosen  Individuen  der  Species  gelegentlicli  wiederliolt).  Die  grobe 
Granulation  ist  in  Gruppen  gesondert,  die  ihrer  Lage  nacli  den  Tafeln  des 
nnter  der  Haut  liegenden  Skelettes  entspreclien.  Die  Gruppen  sind  von 
betrachtliclier  Grtisse,  enthalten  etwa  20-25  Granula  von  der  Form  kleiner 
polygonaler  Tafelclien  und  sind  im  ganzen  scliwach  vorgewolbt.  Sie  sind 
von  einander  diu’ch  etwa  1 mm.  breite  Ziige  einer  mit  zaldreiclien  groben 
Kornern  untermischten  Granulation  getrennt,  welclie  im  Interradius  zu 
einem  Doppelstrang  zusammentreten.  Die  die  aussere  Ambulacralbewaff- 
nimg  vertretende  grobe  Granulation  der  Ambulacralplatten  ist  perlartig,  und 
sind  dadurcli  die  Gruppen  von  der  Ambulaeralrinne  durcli  ein  ziemlicli  breites 
Band  von  sehr  differenten  Aussehen  getrennt.  Da  das  Exemplar  die  Bedor- 
nungsart  des  Biickens  unsrer  ersten  Yarietat  hat,  welche  auf  den  Porenfeldern 
bedeutend  feiner  ist  als  auf  den  Zwischenraumen,  dagegen  auf  der  Bauch- 
seite  gruppenstandige  polygonale  Tafelclien  besitzt  wie  das  Pulo  Edam 
Exemplar  unsrer  dritten  Yarietat,  so  kann  man  es  als  eine  Art  Bindeglied 
zwischen  beiden  auffassen. 

“ Als  Hauptmerkmale  der  Art  seien  nochmals  die  grobe  Granulation 
der  Bauchseite  und  fiir  gute  Spiritus  Exemplare  die  hoch  gewolbte  Korper- 
form  und  die  abgerundeten  Ecken  hervorgelioben. 

i(  Die  als  dritte  Yarietat  beschriebenen  Formen  mit  gruppenstandiger 
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grober  Bauchgranulirung  und  mangelnder  Bedornung  auf  den  Porenfeldern 
wiirden  sich  bei  anatomischer  Untersucliung  vielleicht  als  sexuell  differenzirt 
erweisen,  sie  als  eigene  Art  aufzufassen  sclieint  mir  einstweilen  nicht  geboten.” 

Culcita  plana , which  is  regarded  by  Doderlein  as  a synonym  of  C. 
novce-guinece  is  described  in  the  same  work  as  a new  species  [Hartlaub,  ’92 
p.  84] : 

“ Culcita  plana , n.  sp. 

“ Korper  flach  scheibenformig  (an  jungeren  Exemplaren  gewolbter),  mit 
schwach  eingebogenen  Seiten  und  vortretenden  Ecken.  Porenfelder  roset- 
tenstandig,  klein,  zahlreich ; aucli  auf  den  Seiten  klein.  Bedornung  des 
Riickens  fein.  Dornen  der  Porenfelder  kleiner  als  die  der  Zwischenraume. 
Bauchseite  von  feiner  Granulation  bedeckt,  zwischen  welcher  schwach 
vortretende  Gruppen  etwas  groberer  Granula  stehen,  die  jedoch  nicht  auf 
scharf  begrenzten  Eeldern  liegen.  Die  Gruppen  bilden  Reihen  und  ent- 
sprechen  ihrer  Lage  nach  den  subcutanen  Skelettteilen.  Innere  Eurchen- 
papillen  in  Gruppen  von  5-6  ziemlich  gleichmassigen  Stabchen.  Aeussere 
Furchenpapillen  in  zuweilen  ahnlichen,  der  Rinne  parallel  liegenden  Grup- 
pen von  meist  drei  Tuberkeln,  deren  Starke  gering  ist.  Bisweilen  eine 
dritte  undeutlich  differenzirte  Reihe.  Manchmal  kleine  Pedicellarien  von 
der  Grosse  und  Eorm  kleinerer  Granula  in  Menge  auf  der  Bauchseite. 
Madreporenplatte  von  einem  Dornenkranze  umgeben. 

“ Earbung  in  Spiritus : meist  weisslich,  seltener  graugelb. 

<£  Grosse  : bis  160  mm.  Dm. 

“ Eundorte : Samoa,  Yiti,  Neu  Guinea,  Philippinen,  Amboina,  Mauritius. 

<(  Zu  dieser  Species  gehort  das  erwahnte  falschlich  als  C.  novcz  guineas 
M.  T.  bestimmte  Exemplar  des  Leydener  Museums,  welches  von  Salomon 
Muller  auf  Neu  Guinea  gesammelt  vuirde.  Sie  ist  moglicher  Weise  mit 
C.  pentangularis  identisch ; um  den  Lesern  daruber  das  Urteil  zu  erleichtern, 
citire  ich  liier  wortlich  die  GRAY’sche  Beschreibung  seiner  Art  : 

[This  is  omitted,  because  reproduced  before ; vide  supra , p.  520.] 

“ C.  pentangularis  Gray  scheint  sich  also  von  unsrer  Art  dadurch  zu 
unterscheiden,  dass  ihre  ventralen  Granulationsgruppen  scharf  begrenzt  sind. 
Ich  lialte  es  aber  auch  fur  moglich,  dass  beide  zu  einander  in  einem  ahn- 
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lichen  Yerhaltntiss  stehen  wie  unsre  clritte  Yarietiit  von  C.  novce  guineas  zu 
unsrer  ersten,  class  sie  also  nur  eine  Art  bilden. 

“ Mit  C.  novce  guineas  hat  unsre  Species  nur  in  der  clorsalen  Bedor- 
nungsart  eine  gewisse  Aehnliclikeit.  Der  Bestimmer  cles  Leydener  Spiritus- 
Exemplares  liielt  dasselbe  moglicherweise  fiir  ein  junges  Individuum  dieser 
Art,  da  seine  Grosse,  wie  die  fast  aller  iibrigen  Exemplare,  die  ich  sah, 
ziemlicli  gering  ist  (R-f-  r 117  mm.).  Dass  diese  Annahme  jedoch  durchaus 
verkelirt  gewesen  ware,  zeigt  ein  grosseres  Exemplar  von  den  Pliilippinen  im 
Gottinger  Museum,  welches  in  jeder  Hinsiclit  die  typischen  Merkmale  besitzt. 

“ In  Bezug  auf  die  ventralen  Gruppen  etwas  groberer  Granula  variirt 
die  Art  sehr.  Diese  Gruppen  konnen  ganz  klein  sein  und  nur  aus  wenigen, 
kaum  merklich  grosseren  und  lose  vereinigten  Kornern  bestehen,  oder  aber 
ziemlich  gross  und  kornerreich  sein  und  sicli  in  letzterem  Falle  so  naherri, 
dass  ihre  gegenseitige  Abgrenzung  verwischter  wircl.  Ohne  dass  ich  derartige 
Exemplare  gesehen  liabe,  halte  ich  es  fiir  wahrscheinlich,  dass  bei  weitergehen- 
der  Ausbildung  im  letzteren  Sinne  auch  Stiicke  vorkommen,  die  auf  der 
Bauchseite  mit  einer  massig  groben  Granulation  gleichmassig  bedeckt  sind. 
Fiir  ein  solches  Exemplar  halte  ich  z.  B.  ein  als  C.  coriacea  M.  T.  bestimm- 
tes  Stiick  von  Mauritius  (Robillard),  von  dem  mir  Herr  Prof.  v.  Martens 
in  Berlin  auf  meine  Bitte  Photographieen  anfertigen  liess.  Dasselbe  gleicht 
yon  der  Riickenseite  durchaus  unsrer  Art  und  unterscheidet  sich  von  G. 
coriacea  M.  T.  sehr  wesentlicli,  durch  den  Besitz  getrennter  Porenf elder. 
Andrerseits  wiirde  das  Extrem  mangelhafter  Gruppenbildung  eine  ganz 
gleichmassige  sehr  feine  Granulirung  der  Bauchseite  sein.  Das  Hamburger 
Museum  besitzt  ein  Stiick  von  Samoa,  bei  welchem  ein  derartiges  Yerlialten 
fast  erreicht  ist. 

“ Sehr  charakteristisch  fiir  die  Species  ist  ferner  die  aussere  Ambulacral- 
bewaffnung,  welche  der  inneren  durch  ihre  in  der  Richtung  der  Rinne 
stehenden  Tuberkelgruppen  manchmal  (Philippinen-Exempl.  in  Gottingen) 
in  auffallender  Weise-  gleicht. 

“ Ein  junges  Exemplar  von  den  Yiti  Inseln  im  Liibecker  Museum 
unterscheidet  sich  durch  einen  gewolbteren  Riicken.  Die  Seiten  aber  sind 
eingebogen  und  die  Ecken  stark  vortretencl.  Die  Gruppen  der  Bauchseite 
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sind  sehr  deutlich  und  vorgewolbt,  aber  nirgends  durch  scharfe  Furclien 
begrenzt.  Das  Exemplar  hat  einen  Durchmesser  von  80  mm.  (R-f  r).  Die 
Lage  der  unteren  wie  oberen  Marginalplatten  ist  ausserlich  noch  erkennbar. 

“ Die  Porenf elder,  auf  deren  Kleinheit  nochmals  hingewiesen  sei, 
sclieinen  ventral  warts  niemals  hber  die  dorsale  Grenze  der  oberen  Marginal- 
platten liinauszureichen.  Die  Granulation  der  Bauchseite  kann  der  von  C. 
coriacea  sehr  ahnlich  selien,  bei  wTelchen  die  grbberen  Kbrner  auch  gelegent- 
licli  in  undeutlichen  Gruppen  stehen  (trocknes  Exempl.  in  Stuttgarter 
Museum  vom  Roten  Meer) ; in  solclien  Fallen  diirf te  jedoch  niclit  nur  die 
so  verscliiedene  Yerteilung  der  Poren  sondern  auch  der  fur  G.  coriacea  ei- 
gentumliche  Charakter  der  dorsalen  Granulirung  sofort  entscheidend  sein.” 

C.  cirenosa  is  also  described  in  the  same  work  as  a distinct  species 
[Hartlaub,  ’92,  p.  92]  : 

“ C.  arenosa  Perrier,  1869,  1.  c. 

“ Gestalt  flacli  scheibenformig,  Ecken  nicht  abgerundet,  Porenf  elder 
mehr  oder  minder  rosettenstandig,  zur  Verschmelzung  neigend,  von  mittlerer 
Grosse,  auch  die  Seitenflachen  bis  an  die  ventrale  Kante  bedeckend. 
Rucken  und  Seiten  mit  mm  einer  Sorte  kleiner  sclilanker  spitzer  Dornen 
bedeckt,  die  ziemlich  zerstreut  stehen  aber  gleiclimassig  verteilt  sind.  Bauch- 
seite massig  grob  granulirt.  Die  grobere  Granulation  dicht,  nicht  grup- 
penstandig,  perlartig.  Yerlauf  der  ventralen  Plattenreihen  nur  stellenweise 
durch  seichte  Furchen  schwach  angedeutet.  Innere  F urchenpapillen  ziemlich 
kraftig,  in  Gruppen  von  5-6.  Aeussere  in  Gruppen  von  2-3  groben,  oft 
cylindrischen  oder  conischen  Tuberkeln.  Zuweilen  noch  eine  dritte  Reihe 
weniger  grosser  Tuberkel.  Kleine  zangenformige  PediceUarien  in  der  Nalie 
der  Rinnen,  sowie  zahlreiche  kleinere,  von  der  Grosse  und  Form  groberer 
Granula,  auf  der  Bauchseite.  Madreporenplatte  ohne  Dornenkranz. 

“ Farbimg  in  Spiritus : schmutzig  weiss,  oder  dunkel  oHve  mit  sclimutz- 
ig  violetten  Hautkiemen. 

“ Grosse:  bis  200mm.  Dm.  (R  + r). 

“ Fundorte  : Sandwich  Inseln  (Typus),  Amboina,  Ceram  Laut. 

“ Die  Bestimmung  dieser  zweifellos  guten  Art  war  insofern  bisher  mit 
Scliwierigkeiten  verbunden,  als  Perrier  die  Porenfelder  als  undeutlicli  und 
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die  Poren  als  gleichmassig  iiber  den  ganzen  Riicken  verteilt  besclirieben 
liatte.  Diese  Aussage  berulite,  wie  der  Autor  die  Giite  liatte  mir  brieflicli 
mitzuteilen,  auf  einem  Irrtum.  Pie  Art  hat  also,  wie  die  meisten  andern, 
getrennte  Poren f elder,  obgleich.  diese  entschieden  zur  Yerschmelzung  neigen. 
An  einem  Gbttinger  Exemplare  von  Amboina,  dessen  Photographie  ich  Prof. 
Perrier  zur  Begutachtung  meiner  Bestimmung  scliickte,  sind  z.  B.  die 
einzelnen  Felder  eines  Ilosettenringes  in  der  Regel  miteinander  etwas 
verwachsen.  Da  Perrier  die  Poren  fur  gleichmassig  verteilt  liielt  und  die 
Porenf elder  als  ‘ indistinctes  ’ beschrieb,  so  liatte  nach  unserm  Dafiirhalten 
ein  Yergleich  mit  C.  coriacea  M.  T.  nahe  gelegen,  mit  welclier  die  Species 
ohne  Frage  viel  Aelinlichkeit  hat.  Dagegen  scheint  der  Autor  eine  grdssere 
Yerwandtscliaft  mit  C.  grex  angenommen  zu  haben,  mit  welclier  die  Art 
eingehender  verglichen  wird.  Mit  dieser  hat  jedoch  C.  arenosa  kaum  etwas 
gemein.  Die  Form  von  C.  grex  ist  nicht  abgeplattet,  wie  Perrier  glaubt, 
und  abgesehen  davon  ist  der  Charakter  der  Granulation  und  die  Yerteilung 
der  dorsalen  kleinen  Dornen  bei  C.  grex  ein  so  eigentiimlicher,  dass  sie  mit 
keiner  andern  bekannten  Art  verwechselt  werden  kann.  Mit  C.  coriacea  M. 
T.  aber  teilt  unsre  Species  die  Korperform,  ferner  einen  ganz  ahnlichen 
Habitus  der  Bauchseite  und  schliesslicli  die  Einformigkeit  der  dorsalen 
Dornen.  Letztere  stehen  jedoch  bei  jener  clicht,  bei  letzterer  zerstreut. 
Diese  Einformigkeit  der  dorsalen  Dornen  unterscheidet  C.  arenosa  leicht  von 
C.  novae  guinece  und  Yerwandten,  bei  denen  die  Dornen  der  Porenfelder 
viel  kleiner  sind  als  die  der  Zwischenraume. 

££  Yon  den  Exemplaren  dieser  Art,  die  mir  zu  Gebote  standen,  waren 
zwei  von  den  Sandwich  Inseln,  eins  dem  Stuttgarter,  eins  dem  Gottinger 
Museum  gehorig.  Beide  sind  ausgezeichnet  durcli  sehr  kraftige  schlank 
conische  Form  ihrer  ausseren  Ambulacralpapillen.  Dieselben  scheinen  an 
dem  P errier’ schen  Originate  ahnlich  zu  sein,  insofern  sie  hier  als  £ cylin- 
drisch  • bezeichnet  wurden ; anders  aber  erscheinen  sie  an  den  Stiicken  von 
Amboina  und  Ceram  Laut,  wo  sie  kurz,  dick  und  abgerundet  sind.  Sie 
stehen  selten  einzeln,  sondern  kommen  meist  als  Zwillingstuberkel  vor  und  an 
dem  Amboina  Exemplare  bilden  sie  stellenweise  sogar  Gruppen  von  drei  mit 
einander  verwachsenen.  Yon  den  Zwillingstuberkeln  ist  gewohnlich  der 
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eine  viel  grosser  wie  der  andre.  Die  Stellung  dieser  Gruppen  ist  liaufig 
eine  zur  Binne  quere,  braucht  es  aber  niclit  zu  sein.  Das  Amboina  Exem- 
plar besitzt  eine  fast  uberall  deutliclie  dritte  Bewaffnungsreihe  in  Gestalt 
einfaclier  dicker  rundlicher  Tuberkel. 

“ Der  ziemlicli  schmale  Baum  zwisclien  der  ventralen  Grenze  der  Poren- 
felder  und  der  Bauclikante  ist  mit  starkeren  Dornen  besetzt,  die  in  die 
perlartige  grdbere  Granulation  der  Ventralflaclie  allmalig  iibergehen. 

“ Die  von  Perrier  bescliriebenen  zangenartigen  Pedicellarien  des 
Biickens  liabe  icli  niclit  gefunden,  ebenso  ist  der  von  ihm  erwahnte  eigen- 
tumliche  Yerlauf  der  Furclien  der  Madreporenplatte  kein  constantes  Merk- 
mal.  An  dem  Amboina  Exemplare  z.  B.  liaben  dieselben  einen  entscliieden 
radiaren  Yerlauf. 

££  Die  Art  ist  aufs  nachst  verwandt,  wenn  niclit  gar  identisch,  mit  der 
folgenden.” 

Immediately  following  is  described  C.  cicutispinosa,  also  a synonym  of 
C.  novce-guinece  according  to  Doderlein  [Hartlaub,  ’92,  p.  95]  : 

££  Gulcita  acutispinosa  Bell,  1883,  l.c.  p.  334. 

££  Diese  Art  soil  von  alien  anderen  dadurcli  unterscliieden  sein,  dass 
die  Enden  ilirer  Ambulacralrinnen  niclit  auf  den  Biicken  iibergreifen.  Es 
ist  dies  jedocli  unsres  Erachtens  ein  etwas  triigerisclies  Merkmal,  da  icli 
Exemplare  you  C.  novce  guineas,  sail,  bei  denen  dies  ebenso  wenig  der  Fall 
war,  und  bei  denen  die  Liinge  der  einzelnen  Binnen  ganz  erheblich.  variirte 
(vergl.  pag.  72).  Da  aber  die  Art  auf  nur  ein  Individuum  begriindet  wurde, 
so  sclieint  mir  das  Yerlialten  der  Ambulacralrinnen  noch  kein  geniigender 
Grund  fiir  die  Annalime  der  Species  zu  sein.  Die  iibrigen  von  Bell  ange- 
fiilirten  Merkmale  weisen  aber  zum  grossen  Teil  auf  Uebereinstimmung  mit 
C.  arenosa  Peer,  liin.  Zur  Bestatigung  dessen  fiihre  icli  folgende  Citate 
an  : 

££  £ Besembling  C.  coriacea  \ — £ The  body  is  almost  completely  dis- 
coidal  in  shape.’ — £ The  adambulacral  spines  are  in  two  rows  ’ ; £ in  the  outer 
row  there  are  generally  two  spines,  one  of  which  is  much  smaller  ’.  £ The 

actinal  surface  is  not  marked  out  into  areolse.’  £ The  greater  part  of  the 
side  and  the  whole  of  the  abactinal  surface  of  the  disk  are  covered  with 
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short  sharp  spines,  which  are  scattered  over  them  with  considerable  profusion, 
though  in  no  definite  order ; dotted  among  the  spines  are  pores  of  moderate 
size,  which  are  very  indistinctly  grouped  into  pore-areas.’ 

“ Icli  kann  niclit  laugnen,  dass  mich  diese  Stellen  mit  einigem  Zweifel 
erfullen  ; einige  andre  freilich  konnten  vielleicht  doch  fiir  die  Species  sprech- 
en,  so  z.  B.  ‘ the  angles  of  the  rays  being  very  nearly  altogether  rounded 
off.’  Aber  dann  versteht  man  kaum,  wie  die  Art  C.  coriacea  iilmeln  soil, 
bei  der  die  Ecken  keineswegs  abgerundet  sind.  Bemerkenswert  ist  ferner 
(‘ the  actinal  surface  ’)  ‘is  richly  invested  by  a number  of  short,  blunt,  stout 
processes,  hardly  to  be  called  spines,  amidst  which  a coarse  granular 
covering  is  to  be  observed.’  Dies  Yerhalten  ware  vielleicht  dasjenige,  wel- 
ches noch  am  meisten  fiir  die  Berechtigung  der  Species  ins  Gewiclit  fallt. 

“ Der  Fundort  der  Art  sind  die  neuen  Hebriden  (Aneityum  Insel).” 

Bell  [ ’94,  p.  394]  mentions  C.  pentangulciris  Gray  from  north-west 
Australia. 

Sluiter  mentions  Goniodiscus  sebce  in  the  collection  of  the  Museum  of 
Amsterdam  [ ’95,  p.  55]  : “ Goniodiscus  sebce  M.  it.  Tr.  Sechs  Exemplare, 
und  zwar  drei  in  Alkoliol  von  Ambon  (Bleeker),  und  drei  getrocknet  von 
den  Molukken  (v.  d.  Hucht).”  In  the  same  paper  [p.  57]  C.  novae  guineae  is 
described  as  follows  : 

“ 39.  Gulcita  novae  guineae  M.  u.  Tr.  Zwei  getrocknete  Exemplare  von 
den  Molukken  (v.  d.  Hucht),  neun  in  Alkoliol  von  den  Molukken  (Bleeker) 
mid  zwei  in  Alkoliol  von  der  Bai  von  Batavia  (Sluiter).  Es  ist  nur  mit 
einem  gewissen  Zweifel,  dass  icli  alle  diese  Exemplare  zu  derselben  Species 
C.  novae  guineae  rechne.  Die  sorgfaltige  und  ausfiilirliche  Besprechung  der 
Culcita-Arten  von  Hartlaub  zeigt  aufs  deutlichste,  wie  schwer  es  ist  die 
verscliiedenen  Culcita-Species  scharf  aus  einander  zu  lialten.  Unter  den 
dreizehn  Exemplaren,  welche  icli  vor  mir  liabe,  besitzen  sechs  die  typische 
grobe  niclit  gruppenstiindige  Granulation  der  Bauchseite.  Die  Porenfelder 
des  Biickens  sind  rosettenstandig,  gross  und  mit  einer  Neigung  zur  Yer- 
schmelzung.  Die  Biickentuberkeln  zwischen  den  Porenfeldern  sind  grosser 
als  die  auf  den  Porenfeldern.  Bei  drei  weiteren  Exemplaren  von  den 
Molukken  ist  die  Granulation  des  Bauches  etwa  die  gleiche,  nur  sind  die 
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Granula  nocli  etwas  grosser.  Die  Porenfelder  des  Buckens  sind  aber 
iiberall  durcli  ziemlich  breite  Zwischenraume  scbarf  von  einander  getrennt. 
Diese  Zwischenraume  sind  selir  fein  granulirt,  walirend  aus  der  feinen 
Granulation  mehrere  vereinzelt  stehende  grosse  Tuberkeln  hervorragen.  Ein 
von  mir  in  der  Bai  von  Batavia  gesammeltes  Exemplar  stimmt  mit  diesen 
drei  zuletzt  erwahnten  uberein,  nur  dass  die  grosseren  Tuberkeln  auf  dem 
Bucken  ganzlich  felilen.  Die  ganze  Biickenseite  gleicht  also  genau  der 
pliotographisclien  Abbildung,  welclie  Hartlaub  von  G.  grex  giebt,  und  wie 
ich  dieselbe  auch  mit  dem  Leidner  Exemplar  liabe  vergleichen  konnen.  Ich 
mochte  denn  auch  das  Tier  zur  G.  grex  rechnen,  wenn  es  nicht  durch  die 
grobe  Granulation  des  Bauches  und  die  hohe  gewolbte  Form  doch  wieder 
der  G.  novae  guineas  naher  stand.  Ein  zweites  Exemplar  aus  der  Bai  von 
Batavia  zeigt  wieder,  in  Betreff  der  Verteilung  der  Porenfelder  auf  dem 
Bucken,  ein  Zwischenstadium  zwischen  diesen  beiden  Extremen.  Bei  einem  jun- 
geren  Exemplar  von  den  Molukken  (Bleeker)  stehen  die  Granula  des  Bauches 
deutlich  in  Gruppen,  wahrend  die  Porenfelder  und  Tuberkel  des  Buckens 
sicli  verhielten  wie  bei  den  sechs  zuerst  erwahnten  Tieren  von  den  Molukken. 

“ Indem  ich  die  Tiere  langere  Zeit  lebend  beobachtet  habe,  ist  es  mir 
nicht  moglich,  der  allgemeinen  Korpergestalt  den  Wert  beizulegen,  wie 
Hartlaub  es  thut.  Dasselbe  Tier  kann  seine  Gestalt  derartig  andern,  dass 
es  zuweilen  hochgewolbt,  zuweilen  flach  scheibenformig  erscheinen  kann. 
Krankliche  Tiere  sind  immer  scheibenformig,  wodurch  auch  alle  Exemplare, 
welche  nicht  unmittelbar,  nachdem  sie  gefangen  sind,  in  Alkohol  versetzt 
wurden,  scheibenformig  erscheinen,  was  bei  vielen  Museumstucken  wohl  der 
Fall  gewesen  sein  wird. 

“ Die  friiher  von  miiJ)  als  G.  schmideliana  erwahnten  Tiere  aus  der  Bai  von 
Batavia  sind,  wenigstens  der  geografischen  Verbreitung  nach,  auch  wohl  zu 
G.  novae  guineas  zu  zahlen.  Ob  aber  die  beiden  Arten,  wenn  das  Vergleich- 
Material  sich  melirt,  als  gesonderte  Arten  aus  einander  zu  lialten  sind, 
scheint  mir  sehr  zweifelhaft.  Yon  de  Loriol  (l.c.  p.  182)  wurde  ein  von 
Pictet  und  Bedot  gesammeltes  Exemplar  als  G.  grex  bestimmt,  aber  noch 
kein  Biicksicht  genommen  von  der  ausfuhrlichen  Arbeit  von  Hartlaub.” 


1)  Sltjiter,  ’89,  p.  305. 
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Leipoldt  mentions  this  species  under  the  name  of  C.  plana  Hartlaub 
[’95,  p.  637] : 

“ Zwei  Exemplare  von  San  Jacintho  (Philippinen),  4 Stretto  di  San 
Bernardino,’  die  ich  zu  dieser  von  Hartlaub  neu  aufgestellten  Art  gestellt 
habe.  Es  sind  beides  augenscheinlicli  noch  junge  Exemplare,  doch  zeigt  das 
grossere  schon  den  Habitus  der  erwachsenen  Tiere,  walirend  das  kleinere 
noch  die  Kennzeichen  der  jungen  Tiere  an  sicli  tragt. 

44  Das  erstere  hat  einen  Durclimesser  (=B-f-r)  von  90  mm.  Die  Gestalt 
ist  flach,  jedoch  mit  etwas  gewolbter  Iluckenflaclie,  scliwacli  eingebogenen 
Seiten  und  vortretenden  Ecken.  Die  aktinale  Seite  zeigt  die  von  Hartlaub 
fur  C.  plana  angegebene  Granulation  und  Gruppirung  der  Granula,  d.  li.  die 
aktinale  Seite  ist  mit  feinkornigen  Granula  bedeckt,  zwischen  denen  sicli,  den 
darunterliegenden,  ventrolateralen  Platte  n entsprecliend,  Gruppen  groberer 
Granula  befinden.  Die  letzteren  sind  hier  relativ  gross  und  zalilreich.  Die 
Ambulacralbewafinung  besteht  aus  einer  inneren  Langsreihe  von  fiinf 
Stacheln,  welche  in  der  Mitte  etwas,  aber  nur  wenig,  holier  sind,  als  an  den 
Seiten  und  aus  einer  ausseren  Beilie,  die  sicli  aus  je  zwei — nur  dicht  in  der 
Niihe  des  Mundes  trifft  man  ihrer  drei  an,  von  denen  der  mittlere  am 
starksten  ist, — dickeren  und  kraftigeren  Tuberkeln  zusammensetzt.  Diese 
Tuberkel  sind  mit  einander  verwachsen  und  der  adorale  ist  kraftiger 
als  eler  aborale.  Diese  aussere  Beilie  von  Paxillen  liegt  parallel  der 
Ambulacralrinne . 

44  In  der  Art  ilnes  Auftretens  weicht  die  aussere  Beilie  der  Ambulacral- 
bewaffnung  also  etwas  von  der  HARTLAUB’schen  Beschreibung  ab,  und 
nahert  sicli  dem  bei  Culcita  arenosa  beschriebenen  Yerhalten.  Eine  dritte, 
noch  weiter  nach  aussen  liegende  Beilie  felilt. 

44  Die  rosettenstandigen  Porenfelder  der  abaktinalen  Seite  gruppiren  sicli 
bei  unserem  Exemplare  um  Eelder,  welche  grosser  oder  kleiner  als  die 
Porenfelder  selbst  sein  konnen.  Letztere  sind  nur  durch  sehr  schmale  Zwischen- 
raume,  die  scliwinden  konnen,  so  dass  die  einzelnen  Porenfelder  mit  einan- 
der verschmelzen,  von  einander  getrennt.  An  den  Seiten  scheinen  mir  die 
Porenfelder  etwas  tiefer  zu  reichen  als  die  dorsale  Grenze  der  oberen  Band- 
stiicke  geht ; nach  der  Armspitze  zu  zeigen  sie  auch  hier  die  Neigung  unter 
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einander  zu  versclimelzen.  Aus  der  feinen  Granulation  der  abaktinalen 

Seite  ragen  feine  Dornen  liervor,  die  feiner  anf  den  Porenfeldern  sind  als 
auf  deren  Zwisclienraumen.  Die  Dornen  anf  den  Porenfeldern  der  Seite 
waren  jedocli  starker  als  die  auf  dem  Riicken. 

“ Pedicellarien  waren  auf  der  Baucliseite  in  Gestalt  von  Ivlappenpedi- 
cellarien  vorlianden,  die  sicli  in  Grosse  und  Umriss  von  den  umgebenden 

Kornern  wenig  unterschieden.  Eben  so  standen  kleine,  winzige  Pedicel- 

larien auf  den  Porenfeldern  und  ferner  fanden  sicli  endlicli  nocli  Pedicel- 
larien zwisclien  den  einzelnen  Gruppsn  der  Staclieln  der  ausseren  Reilie  der 
Ambulacralbewaffnung. 

“ Die  Madreporenplatte  ist  von  einem,  jedocli  nur  an  einer  Stelle 

erlialten  gebliebenen  Dornenkranz  umgeben.  Die  Farbe  dieses  alteren  Ex- 
emplares  ist  gelblicli- weiss ; nur  an  einer  Stelle  der  abacktinalen  Seite  zeigt 
sicli  ein  grosseres  Eleck  von  etwas  dunklerer  Farbe. 

“ Bei  dem  kleineren  Exemplars  [mit  Durclimesser  (R  + r)=82  mm],  das 
sicli  durcli  etwas  mein*  eingebogene  Seiten  und  etwas  starker  hervortretende 
Ecken  vor  dem  ersteren  auszeiclmet,  sowie  es  aucli  Habtlaub  von  einem  jiinge- 
ren  Exemplars  angiebt,  sind  obere  und  untere  Randstiicke  nocli  deutlicli  dmcli 
die  Haut  liindurcli  zu  erkennen  und  die  Platten  beider  Beilien  sind  mit  einem 
oder  melireren  grosseren,  lialbrunden  Tuberkeln  besetzt.  Die  Porenfelder  zeigen 
nur  geringe  Neigung  zu  versclimelzen ; sle  reiclien  an  den  Seiten  nur  bis  an 
die  dorsale  Grenze  der  oberen  Randstiicke.  Die  Gruppen  groberer  Granula 
auf  der  Baucliseite  sind  deutlicli  und  vorgewolbt  und  durcli  seiclite  Furclien 
getrennt.  Die  Pedicellarien  stimmen  in  ihrem  Auftreten  mit  denen  des 
grosseren  Exemplares  durcliaus  iiberein. 

“ Die  Madreporenplatte  besitzt  einen  Dornenkranz.  Die  Farbe  dieses 
Exemplares  ist  weisslich,  an  einer  Stelle  des  Riickens  mehr  graugelblich, 
docli  geht  letztere  Farbe  allmahlicli  in  die  weissliclie  uber.  ” 

Kcehler  describes  two  specimens  from  the  Sunda  Islands  and  adds 
some  important  critical  remarks  [’95,  p.  388]  : 

“ Deux  ecliantillons  de  16  centimetres  de  diametre ; R = 80  millim.  Le 
corps  est  en  forme  de  pentagone  a cotes  a pen  pres  rectilignes  et  a angle 
l^eu  anondis.  La  face  dorsale  est  bombee  sur  l’un  des  ecliantillons,  mais 
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elle  est  plane  et  meme  concave  sur  l’autre.  Elle  est  decoupee,  par  un  reseau 
irregnlier,  en  champs  poriferes  poljgonaux  ayant  plus  d’un  centimetre  de 
largeur,  qui  ne  sont  pas  deprimes.  Les  trabecules  de  ce  reseau  sont  plus 
etroits  dans  le  milieu  que  vers  les  bords  du  disque.  Toute  la  face  dorsale 
est  recouverte  d’une  granulation  tres  fine,  de  laquelle  s’elevent  de  nombreux 
tubercules  pointus,  qui  sont  developpes  aussi  bien  sur  les  trabecules  du 
reseau  que  sur  les  aires  poriferes.  Ces  aires  deviennent  plus  larges  sur  les 
bords  du  disque  et  passent  sur  les  faces  laterales,  mais  sans  atteindre  la 
face  ventrale.  Leur  limite  est  indiquee  par  une  ligne  courbe,  en  forme 
d’un  omega  tres  allonge,  et  se  trouve  toujours  a 12  ou  15  millim.  de  la 
face  ventrale.  La  portion  des  faces  laterales  qui  n’est  pas  occupee  par  les 
aires  poriferes  est  recouverte  d’une  granulation  tres  fine,  de  laquelle  s’elevent 
des  granules  un  peu  plus  gros,  mais  qui  n’atteignent  pas  les  dimensions  des 
tubercules  dorsaux  avec  lesquels  ils  se  continuent,  ainsi  qu’avec  ceux  de  la  face 
ventrale.  Celle-ci  porte  des  granules  assez  gros,  peu  saillants,  les  uns  arrondis, 
les  autres  en  forme  de  tablettes  polygonales  contigues  et  d’autres  plus  fins,  dis- 
semines  entre  les  precedents.  Les  gros  granules  ne  forment  pas  de  groupes  dis- 
tincts,  sauf  une  premiere  rangee  parallele  au  sillon  ambulacraire  : encore  les 
limites  de  chaque  groupe  sont  elles  indecises.  Sur  le  reste  de  la  face  ventrale, 
ces  gros  granules  sont  reunis  par  petits  amas  qui  se  distinguent  tres  mal  des 
granules  plus  fins  qui  les  separent.  D’assez  nombreux  pedicellaires  sont  par- 
semes  sur  la  face  ventrale ; leur  taille  est  a peine  superieure  a celle  des  petits 
granules.  Ils  sont  surtout  nombreux  au  voisinage  du  sillon  ambulacraire. 

“ Ce  sillon  est  limite  par  deux  rangees-  de  piquants.  Les  piquants  in- 
ternes, au  nombre  de  cinq,  et  parfois  de  six  sur  chaque  plaque,  sont  paral- 
leles,  tres  serres  et  assez  reguliers : c’est  le  piquant  adoral  qui  est  le  plus 
petits.  La  rangee  externe  comprend  deux  gros  piquants  arrondis,  souvent 
inegaux.  En  dehors  de  ceux-ci  on  distingue,  mais  sur  l’un  des  echantill- 
ons  seulement,  quelques  gros  granules  qui  passent  a la  granulation  generale 
de  la  face  ventrale  et  qu’on  ne  pent  pas  considerer  comme  formant  une 
troisieme  rangee.  Entre  chaque  groupe  de  piquants,  se  trouve  un  pedicel- 
laire  en  pince.  Dans  l’angle  buccal,  les  piquants  s’elargissent  et  forment 
une  douzaine  de  tres  gros  tubercules. 
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“ La  plaque  madreporique  est  allongee,  ovale,  assez  saillante  et  en- 
touree  d’un  cercle  de  granules.  Elle  est  situee  a un  tiers  environ  de  la 
distance  qui  separe  le  centre  du  bord  du  disque. 

“ La  determination  des  Culcites  n’est  pas  chose  facile,  car  les  especes, 
peut-etre  trop  nombreuses,  qui  ont  ete  creees,  sont  relies  les  unes  aux  autres 
par  de  nombreuses  formes  intermediates.  Hartlaub,  qui  a fait  recemment 
une  revision  des  especes  de  ce  genre,  accorde  une  grande  importance  a la 
forme  du  corps  qui  est  haut  et  bombe  cliez  les  C.  grex  et  Novas- Guineas , 
aplati  et  discoide  chez  les  C.  acutispinosa,  arenosa,  pentangular  is  y plana  et 
schmicleliana.  Je  crois  que  c’est  donner  trop  d’importance  a un  caractere 
qui  n’est  pas  toujours  facilement  appreciable,  surtout  quand  il  s’agit  d’eclian- 
tillons  desseches  ou  meme  conserves  dans  l’alcool ; l’etat  des  deux  echantill- 
ons  que  j’ai  etudies,  dont  l’un  est  bombe  et  l’autre  discoide,  est  bien  fait 
pour  confirmer  cette  maniere  de  voir.  Studer,i:>  qui  a eu  frequemment 
l’occasion  d’observer  a Java  des  Culcites  vivantes,  se  refuse  a accorder  a la 
forme  du  corps  l’importance  que  lui  attribue  Hartlaub.  Ces  animaux,  dit-il, 
peuvent  changer  de  forme  et  tantot  se  montrent  tres  bombes,  tantot  au  con- 
traire  tout-a-faits  plats.  C’est  cette  derniere  forme  qu’ils  prennent  toujours 
lorsqu’ils  cessent  d’etre  vigoureux,  et  les  echantillons  qui  ne  sont  pas  mis 
immediatement  dans  l’alcool  restent  constamment  discoides,  ce  qui  est  le  cas 
de  beaucoup  d’echantillons  que  l’on  trouve  dans  les  musees. 

“ Les  caracteres  de  la  C.  Novas- Guineas  me  paraissent  loin  d’etre  nette- 
ment  etablis  et  l’espece  est  incontestablement  tres  poljmorplie.  Hartlaub, 
qui  a eu  entre  les  mains  de  nombreux  echantillons,  les  a divises  en  trois 
varietes  d’apres  la  grandeur  des  aires  poriferes,  le  developpement  des  tuber- 
cules  dorsaux  et  la  granulation  de  la  face  ventrale.  Mes  echantillons  ne 
se  rapportent  exactement  a aucune  de  ses  varietes,  et  ils  sont  surtout 
caracterises  par  la  faible  difference  que  presente,  dans  leur  taille,  les  tuber- 
cules  des  aires  poriferes  et  ceux  du  reseau  qui  les  separe,  et  par  la  forme 
polygonale  des  gros  granules  de  la  face  veutrale,  qui  sont  tres  rapproclies. 
En  etudiant  les  echantillons  du  Musee  d’ Amsterdam,  dont  les  uns  provien- 
nent  des  Moluques,  et  les  autres,  moins  nombreux,  de  Batavia,  Studer  a pu 

1)  Evidently  a misprint  for  “ Sluiter.” 


JAPANESE  ASTEROIDEA. 


557 


observer  des  differences  x>lus  importantes  encore  que  celles  signalees  par 
Hartlaub.  II  cite  meme  un  echantillon  de  Batavia  dont  la  face  dorsale 
offre  un  aspect  identique  a celui  de  la  C.  grex  photographiee  par  Hartlaub, 
dont  Studer  a etudie  l’original  an  Mitsee  de  Leyden.  II  aurait  meme  deter- 
mine ce  specimen  comme  un  C.  grex , si  le  disque  eut  ete  moins  haut  et  la 
granulation  de  la  face  ventrale  moins  grossiere. 

“Hartlaub,  dans  sa  caracteristique  de  la  C.  Nova- Guinea,  dit  que  les 
cotes  sont  convexes  et  les  angles  arrondis.  Ces  caracteres  ne  s’appliquent 
pas  exactement  a mes  ecliantillons,  qui  sont  franchement  polygonaux.  Ici 
encore,  je  crois  que  ces  differences  de  forme  sont  tout  a fait  secondaires.  Je 
possede  dans  ma  collection  un  exemplaire  de  C.  Novce-  Guinea  provenant  des 
lies  Samoa,  achete  au  Museum  Godeffroy,  qui  est  tout  a fait  conforme  a la 
seconde  variete  decrite  par  Hartlaub.  La  forme  en  est  bien  polygonale, 
mais  les  cotes  sont  legerement  convexes,  et,  sous  ce  rapport,  cet  echantillon 
est  intermediate  entre  le  type  de  Hartlaub  et  les  ecliantillons  recueillis 
par  M.  Ivorotnev. 

“ Les  especes  avec  lesquelles  la  C.  Novoe-  Guinea  pourrait  etre  confondue 
sont  les  G.  pentangular  is,  grex,  plana  et  arenosa. 

“ La  C.  pentangularis  Gray  n’est  pas  distinguee  par  Sladen  de  la  C> 
Nova-guinea.  Hartlaub  n’en  donne  pas  de  description,  mais  il  l’admet 
comme  espece  distinct.  D’apres  Perrier  (Revision  des  Stellerides),  cette  es- 
pece  a les  granules  de  la  face  ventrale  reunis  en  groupes  a contours  tres 
nets  et  separes  par  des  lignes  enfoncees.  Les  aires  poriferes  de  la  face 
dorsale  constituent  des  areoles  plus  ou  moins  triangulaires  de  3 ou  4 millim. 
de  longueur,  deprimees ; la  plaque  madreporique  est  peu  saillante.  Aucun 
de  ses  caracteres  ne  se  retrouve  sur  mes  echantillons. 

“ Chez  la  C.  grex,  le  corps  est  presque  arrondi,  et  les  granules  de  la 

face  ventrale,  qui  ne  sont  jamais  reunis  en  groupe,  sont  peu  developpes. 

Les  aires  poriferes,  arrondies,  sont  tres  distinctes  et  forment  saillie;  les 
tubercules  de  la  face  dorsale  sont  exclusivement  limites  a ces  aires.  Tous 

ces  caracteres  separent  nettement  cette  espece  de  la  C.  Nova-  Guinea ; ne- 

anmoins  Sluiter  a trouve  des  formes  intermediaires,  ainsi  qu’on  l’a  vu  plus 
haut. 
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“ Parmi  les  especes  qui,  pour  Hartlaub,  sont  caracterisees  par  leur 
corps  aplati,  la  G . plana,  avec  sss  aires  poriferes  petites,  les  granules  de  la 
face  ventrale  reunis  en  groupes  et  la  disposition  des  piquants  externes  du 
sillon  ambulacraire,  se  distinguent  facilement  de  la  G.  Novx-  Guinex.  II 
n’en  est  pas  de  meme  de  la  G.  avenosa.  Pans  la  description  originale  de 
Perrier,  cette  espece  etait  caracterisee  par  des  aires  poriferes  indistinctes, 
les  pores  etant  uniformement  repartis  sur  toute  la  surface  dorsale  qui  est 
couverte  de  petits  granules  tres  fins  parsemes  de  pedicellaires  en  pince.  Or, 
d’apres  Hartlaub,  les  aires  poriferes  sont  distinctes  tout  en  presentant  une 
tendence  a la  fusion  et  Perrier  a lui-meme  reconnu  qu’il  en  etait  reellement  ainsi. 
Ces  aires  s’etendent  jusqu’a  la  face  ventrale,  et  elles  sont  petites.  Les  granules 
de  la  face  ventrale  ne  sont  pas  disposes  par  groupes.  Tous  ces  caracteres 
sont  plus  ou  moins  communs  a cette  espece  et  a la  G.  Novx- Guineas,  et  les 
seuls  caracteres  que  l’on  puisse  invoquer  pour  separer  les  deux  especes,  con- 
sistent dans  une  forme  differente  des  piquants  adambulacraires  externes  et  dans 
l’absence  du  cercle  de  granules  autour  de  la  plaque  madreporique.  Je  ne 
suis  pas  convaincu  de  la  validite  de  la  G.  avenosa,  mais  si  cette  espece 
devait  etre  confondue  avec  la  C.  Novx-  Guinex,  c’est  ce  dernier  nom  qui  devrait 
etre  conserve  comme  etant  le  plus  ancien  ; la  determination  que  j’ai  faite  de 
mes  deux  echantillons  n’en  resterait  done  pas  moins  correcte.” 

Doderlein,  in  bis  report  on  Semon’s  collection  of  Asteroidea,  mentions 
two  specimens  of  Goniocliscus  sebx  from  Amboina  [’96,  p.  809]  and  also  gives 
a critical  review  of  tbe  species  of  Culcita,  mainly  with  reference  to  the 
species  before  us,  and  makes  several  valuable  remarks  of  systematic  im- 
portance. The  part  having  direct  reference  to  the  present  species  will  be 
cited  [’96,  p.  310]  : 

“ Culcita  novx-guinex  Muller  u.  Troschel.  [References  omitted.] 


Vier  Exemplare  von  Amboina. 
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“ Von  den  vorliegenden  Stiicken  sind  drei,  und  zwar  die  grossen  Exemplar© 
(a,  b,  c)  zweifellose  Vertreter  von  G.  novx-guinex  mit  stark  gewolbter  Korper- 


JAPANESE  ASTEROIDEA. 


559 


form  (Fig.  1),  die  sicli  von  Hartlaub’s  erster  Varietat  dieser  Art  unterschei- 
den  durch  die  Neigung  der  Porenf elder,  abgerundete,  nicht  polygonale  Um- 
risse  anzunehmen ; sie  versclimelzen  wohl  stellenweise  mit  einander,  sind 
aber  grosstenteils  weit  von  einander  getrennt  durcli  ein  wohl  entwickeltes 
Netz  von  breiten  porenfreien  Ziigen,  das  nicht  sehr  zalilreiche,  aber  betracht- 
lich  grossere  Dornen  tragt  als  die  Porenf  elder.  Die  Unterseite  ist  ziemlich 

gleichmassig  perlartig  gekornelt,  die  ausseren  Furchenpapillen  werden  niclit 
sonderlich  gross  und  zeigen  bei  einem  Exemplar  verschiedene  Gruppen  von 
je  drei  etwa  gleich  grossen  Papillen. 

“ Das  vierte,  kleinere  Exemplar  (d)  von  91  mm  Durchmesser  (Fig.  2) 
muss  dagegen  jedenfalls  zu  G.  plana  Hartlaub  gestellt  werden ; es  ist 
ziemlich  flach  (25  mm  hoch),  besitzt  scharf  vorspringende  Ecken  und  concave 
Seiten ; die  rundlichen  Porenfelder  sind  4 klein  ’ zu  nennen,  die  Bedormmg 
des  Biickens  ist  die  der  typischen  Exemplare  von  C.  novx-guinex ; auf  der 
Unterseite  sind  die  den  Baucliplatten  entsprechenden  Gruppen  von  groberen 
Granula  und  auch  die  Felderung  sehr  deutlich  (Fig.  2a) ; zwischen  diesen 
Gruppen  sind  aber  zalilreiche  grobere  Granula  noch  iiberall  zerstreut.  Die 
ausseren  Furchenpapillen  bilden  mit  den  inneren  einigermassen  parallele 
Beihen ; neben  und  durch  einander  finden  sich  liier  entweder  drei  Papillen 
von  gleicher  Grosse,  oder  drei,  deren  iiussere  etwas  oder  viel  kleiner  sind 
als  die  mittleren,  oder  drei,  von  denen  die  aborale  oder  adorale  viel  kleiner 
ist  als  die  beiden  gleich  grossen  anderen  oder  drei  unter  einander  verschie- 
dene, oder  nur  zwei  Papillen  von  gleicher  Grosse  oder  zwei  von  ungleicher 
Grosse,  also  wohl  alle  Formen  von  Ausbildung,  die  innerhalb  der  Gattung 
schon  beschrieben  wurden ; es  iiberwiegen  die  mit  zwei  grossen  Papillen, 
wahrend  drei  gleich  grqsse  seiten  vorkommen.  Eine  dritte  ausserste  Beihe 
von  Furchenpapillen  ist  angedeutet.  Auf  Grund  von  Hartlaub’ sclien  Ausfiih- 
rungen  diirfte  dieses  Exemplar  nicht  zu  C.  novx-guinex  gestellt  werden, 
wahrend  ich  es  unbedenklich  fur  den  Jugendzustand  der  durch  die  drei 
grossen  Exemplare  vertretenen  Form  von  C.  novx-guinex  halten  mochte. 

“Zur  Yergleichung  liegen  mir  nun  eine  Beihe  von  Exemplaren  der 
Gattung  Culcita  aus  der  Strassburger  Sammlung  vor  (Taf.  XIX  und  XX). 

“ Eines  davon  (e),  aus  dem  Godeffroy  Museum  stammend,  nacli  dessen 
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Catalog  als  4 G.  novce-guinece  von  den  Yiti  oder  Samoa-Inseln  Nr.  1196  ’ 
bezeichnet,  liat  einen  Durchmesser  von  95  mm  und  gehort  olme  Zweifel 
auch  der  angegebenen  Art  an ; es  besitzt  einen  hochgewolbten  Korper  (59 
mm  liocli),  convexe  Seiten,  abgernndete  Ecken  und  die  gewohnliche  Riicken- 
bedomung  dieser  Art ; die  Porenfelder  sind  aber  kaurn  grosser  als  die  der 
oben  erwalmten  G.  plana  (Ex.  d),  namlicli  ca.  4 mm  in  tangentialer  Ricli- 
tung  gemessen,  die  grobere  Granulirung  der  Baucliseite  gleiclit  ziemlicli 
genau  der  von  jenem  Exemplar,  indem  zwischen  den  in  Reihen  stehenden 
Gruppen  von  groberen  Granula  nocli  einzelne  grobe  Grannla  iiberall  zer- 
streut  anftreten ; die  aussere  Reihe  von  Furchenpapillen  (eine  ausserste  ist 
scliwach  entwickelt)  besteht  meist  aus  je  zwei  ungleich  grossen  Papillen, 
zwischen  denen  aber  in  ziemlicher  Anzahl  Gruppen  von  je  drei  Papillen 
zu  sehen  sind,  die  allerdings  niemals  gleicli  gross  werden.  Als  einzigen 
'wesentlichen  Unterschied  zwischen  diesem  Exemplar  von  G.  novce-guinece 
und  jenem  von  G.  plana  (d)  kann  ich  nur  die  hohe  Wolbung  der  Sclieibe 
und  die  dadurch  veranlasste  etwas  grossere  Lange  der  Porenfelder  in 
radialer  Ilichtung  bei  ersterem  Exemplar  bezeichnen. 

“ Diesem  Charakter  vermag  ich  aber  keinen  specifisclien  Wert  zuzuer- 
kennen,  und  ich  befinde  micli  damit  in  Uebereinstimmung  mit  Sluiter  und 
Kcehler,  welche  auf  Gnmd  von  Beobachtungen  an  G.  novce-guinece  derselben 
Ansicht  sind.  Meine  Beobachtungen  sind  an  zahlreichen  Exemplaren  von 
G.  schmideliana  gemacht,  von  denen  ich  vollkommen  flache  Scheiben  besitze 
(Eig.  10,  11  u.  14),  die  fast  die  Gestalt  von  Goniodiscus  sebce  zeigen,  neben 
solchen,  die  in  einer  Weise  aufgeblaht  sind,  wie  es  von  einer  typischen 
G.  novce-guinece  nicht  ubertroffen  werden  kann  (Fig.  12) ; von  dieser  Aufblah- 
ung  liangt  die  Abrundung  der  Ecken,  die  Convexitat  der  Seiten,  die  Yerlan- 
gerung  der  Porenfelder  in  radialer  Richtung  direct  ab;  die  flachen  wie  die 
aufgeblahten  Exemplare  dieser  Art,  die  ich  vor  mir  liabe,  sind  trefflich  in 
Alkohol  conservirt. 

“Ein  anderes,  ebenfalls  aus  dem  Godeffroy  Museum  stammendes  Ex- 
emplar (f ) von  7 5 mm  Durchmesser,  dort  als  ‘ G.  pentangularis  von  den 
Samoa  oder  Yiti-Inseln  Nr.  3457  ’ bezeichnet,  zeigt  einen  vollkommen  ver- 
schiedenen  Habitus  (Eig.  8 u.  8a.)  Es  ist  ganz  flach,  20  mm  hoch,  fiinfeckig 
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mit  concaven  Seiten  unci  yorspringenden  Ecken,  auf  dem  Riicken  unci  den 
Seiten  mit  zahlreiclien  groben  Dornen,  die  keinen  Grossenunterschied  zeigen, 
ganz  gleiclimiissig  bedeckt ; wohlabgegrenzte  Porenfelder  sind  niclit  vorhan- 
den,  sie  fliessen  alle  in  einander,  und  zwischen  ihnen  lassen  sicli  un- 
zusammenhangende  porenfreie  Strecken  von  geringer  Ausdelmung  erkennen, 
die  Reste  des  bei  anderen  Gulcita-'F ormen  die  Porenfelder  trennenclen  Netzes. 
Die  Unterseite  zeigt  im  Wesentlichen  das  oben  bei  G.  plana  (d)  geschil- 
derte  Bild,  in  Reilien  gestellte  Gruppen  grdsserer  Granula,  zwisclien  ilinen 
aber  noch  iiberall  einzelne  grobe  Granula  zerstreut ; sie  finden  sich  jedoch  in 
etwas  geringerer  Anzalil  als  bei  der  besproclienen  ‘ G.  plana  \ Eine  Felde- 
rung  tritt  deutlich  hervor.  Die  aussere  Ambulacralbewaffnung  zeigt  Gruppen 
von  je  2,  seltener  auch  von  je  3 Papillen  in  iilmlicker  Ausbildnng  wie  bei 
dem  kleinen  Exemplar  (e)  von  G.  novce-guinece.  Dieses  Exemplar  konnte 
man  zu  G.  arenosa  Perrier  ziehen,  obwolil  es  dieser  mit  seiner  groben 
Riickenbedornung  nicht  recht  entspricht.  Ware  es  lioch  gewolbt,  so  konnte 
es  zur  zweiten  Yarietiit  von  G.  novce-guinece  nach  Hartlaub  gestellt  werden ; 
vielleicht  ist  es  auf  G.  cicutispinosa  Bell  zu  beziehen 

“ Ein  grosses  Exemplar  (g)  aus  der  Siidsee  mit  160  mm  Durclimesser 
(Eig  7)  zeigt  den  hochgewolbten  Riicken  von  G.  novce-guinece  (in  getrocknet- 
em  Zustande  noch  70  mm  hoch) ; die  Riickenbedornung  erinnert  sehr  an  die 
des  eben  erwahnten  Exemplars  (f)  und  besteht  aus  zahlreichen,  dicht  stehen- 
den,  gleichmiissig  verteilten,  grossen  Dornen  von  nahezu  gleicher  Grosse; 
die  der  Porenfelder  sind  nur  wenig  kleiner  als  die  anderen;  die  Porenfelder 
fliessen  iiberall  zusammen  und  nur  Reste  des  sie  trennenden  porenfreien 
Netzes  sind  vorhanden;  es  ist  meist  nur  durch  die  Reihen  der  etwas  grd- 
sseren  Dornen  gekennzeichnet.  Die  Unterseite  zeigt  die  perlartige  Granuli- 
rung  von  typischen  G.  novce-guinece.  Die  aussere  Ambulacralbewaffnung  zeigt 
meist  je  2 Papillen,  die  eine  sehr  gross  unci  dick,  die  andere  sehr  klein ; 
ofter  sind  zwei  gleich  grosse  vorhanden,  hier  und  da  zwei  kleine  und  eine 
mittlere  grosse.  Dies  Exemplar  konnte  man  vielleicht  fiir  ein  grosses 
Stuck  von  G.  arenosa  ansehen ; es  steht  in  der  Tat  dem  eben  geschilderten 
Exemplar  (f)  sehr  nahe.  Da  es  aber  hoch  gewolbt  ist  und  auch  die  perl- 
artige Granulirung  der  Bauchseite  oline  deutliche  Gruppenbildung  der 
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groben  Granula  zeigt,  muss  es  als  G.  novce-guinece  gelten  und  entspricht 
ziemlich  gut  Habtlaub’s  zweiter  Yarietat  dieser  Art.  Icli  teile  Koehler’s 
Ansicht,  dass  C.  arenosa  sicli  nicht  von  C.  novce-guinece  trennen  lasst ; es 
liegt  liier  wieder  ein  Beispiel  fur  die  Hinfalligkeit  der  U ntersclieidung  nach 
der  ausseren  allgemeinen  Korperform  vor. 

“ Ein  Exemplar  (li)  von  den  Samoa-Inseln  (Godeflfroy-Museum  Nr. 
1196)  mit  140  mm  Durclimesser  und  hohem  Korper  (Fig.  3 u.  3a)  zeigt  auf 
der  Oberseite  grosse,  dreieckige  Porenfelder  mit  kleinen  Dornen  besetzt,  ge- 
trennt  durcb  ein  Netz  von  in  einfaclier  Beilie  stehenden  grosseren  Dornen. 
Die  porenfreien  Felder  sind  inselartig  und  liangen  nicht  zusammen.  Die 
Dornen  stelien  viel  sparlicher  als  bei  dem  vorigen  Exemplar  und  zeigen 
sehr  auffallende  Grossenunterscliiede.  Die  groben  Granula  der  Unterseite 
sind  sammtlich  als  spitze  Dornen  entwickelt,  die  ausseren  Ambulacralpapil- 
len  bilden  hohe,  spitze  Kegel  ; sie  stelien  meist  zu  zweien,  einer  davon 
bleibt  gewohnlich  winzig  klein. 

“ Ein  anderes  Stuck  (i)  von  Gunong  (Bandasee)  mit  180  mm  Durcli- 
messer ahnelt  dem  vorigen  vollstandig  auf  der  Oberseite,  wahrend  die 
Unterseite  die  runden  perlartigen  Granula  der  typisclien  C.  novce-guinece 
zeigt.  Diese  beiden  Exemplare  entsprechen  ziemlich  gut  Hartlaub’s  erster 
Yarietat  von  G.  novce-guinece. 

“ Ein  Exemplar  (k)  von  den  Sandwich-Inseln  mit  120  mm  Durclimesser 
(urspriinglich  hochgewolbt,  nun  aber  in  trockenem  Zustande  mit  tief  einge- 
sunkenem  Bucken)  zeigt  eine  feine,  aber  ziemHch  gleiclimassige  Bedornung 
fiber  den  ganzen  Bucken  und  die  Seiten.  Die  Porenfelder  fliessen  alle  in 
einander  und  lassen  zwisclien  sich  nur  noch  ganz  vereinzelte  porenfreie 
Inseln,  auf  denen  sich  dann  sehr  wenige,  etwas  grdssere  Dornen  erheben. 
Die  Unterseite  zeigt  eine  perlartige  Granulirung  mit  imgleich  grossen  groben 
Granula  (Fig.  6).  Die  den  Ambulacralplatten  benachbarte  Iieihe  von  Yen- 
trolateralplatten  tragt  je  einen  stabformig  liervorragenden  Stachel ; die 
ausseren  Ambulacralpapillen  stelien  in  Beihen  von  je  zwei  oder  drei,  von 
denen  meist  einer  dick  und  stachelartig  verlangert  ist,  die  anderen  sehr  klein 
bleiben.  Diese  Form  steht  wohl  der  typischen  G.  arenosa  am  nachsten. 

“ Wenn  ich  diese  meine  Beobachtungen  nun  zusammenlialte  mit  den 
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von  Hartlaub,  Sluiter,  Ivcehler  unci  Leipoldt  publicirten,  so  komme  ich 
zu  dem  Schluss,  dass  die  Variationsbreite  von  Culcita  novce-guinece  nocli  viel 
grosser  auzunelimen  ist,  als  bisher  gescliah,  so  gross,  dass  die  unter  clem 
Namen  Culcita  acutispinosa  Bell,  arenosa  Perrier,  pentangularis  Gray,  plana 
Hartlaub  aufgestellten  Formen  in  diese  Art  einzubeziehen  sind.  Sammt- 
liche  Charaktere,  nacli  welchen  diese  sogenannten  Arten  unterschieden 
werden  sollen,  erweisen  sicli  also  so  ausserordentlich  variabel,  wie  dies  sclion 
Hartlaub  in  seiner  sehr  lehrreichen  Abliandlung  iiberzeugend  nachgewiesen 
hat,  dass  die  vorgeschlagenen  Namen  allenfalls  zur  Bezeichnung  von  Varietiiten, 
die  jedoch  wenig  Constanz  zeigen,  aber  nicht  als  Bezeichnung  verscliiedener 
Art  zu  verwenden  sind. 

“Von  den  zur  Unterscheiclung  der  Arten  benutzten  Charaktere  hangen 
einige  meines  Eraclitens  vom  filter  der  Individuen  ab.  Dies  gilt  vor  allem 
fiir  die  Felderung  der  Unterseite.  Von  clen  mir  vorliegenden  Exemplaren 
zeigen  die  kleineren  Stiicke  (cl,  e,  und  f)  tmter  100  mm  Durclimesser,  clen 
‘Arten’  C.  novce-guinece , plana  und  arenosa  (?)  angehorg,  eine  Felderung  cler 
Unterseite  mehr  oder  weniger  cleutHcli,  walirend  die  grossen  Exemplare 
hochstens  noch  Spuren  davon  zeigen,  die  durch  radiare  Furchen  angedeutet 
sind.  Dies  hangt  mit  der  Entwickelung  cler  groberen  Granula  zusammen. 
Bei  clen  jiingsten  Exemplaren  von  C.  schmicleliana}  die  mir  vorliegen  (Fig. 
11),  ist  die  Unterseite  mit  einer  gleichartigen  feinen  Granulirung  bedeckt, 
in  der  sich  die  darunter  liegenden,  die  Felderung  bedingenden  Bauchplatten 
deutlich  hervorheben.  An  der  den  Adambulacralplatten  benachbarten  Platt- 
enreihe,  und  zwar  zuerst  an  clen  acloral  gelegenen  Flatten  beginnen  sich 
einige  cler  uber  der  Mitte  der  einzelnen  Platten  gelegenen  Granula  zu 
verbreitern,  und  nach  und  nacli  zeigt  sich  uber  jeder  der  Bauchplatten  eine 
Gruppe  groberer  Granula.  Diese  vergrossern  sich  mit  zunehmenden  xALter 
und  ragen  perl-,  platten-  oder  stachelartig  aus  der  iiber  clen  Plattenrandern 
unverandert  gebliebenen  feinen  Kornelung  liervor  (Fig.  14a  u.  15).  So  heben 
sich  bei  C.  schmideliana  aucli  im  Alter  die  Plattenreihen  sehr  deutlich  ab, 
da  bei  dieser  Art  stets  die  mittleren  Granula  allein  in  grosserer  oder  gerin- 
gerer  Anzahl  sich  vergrossern.  Anders  ist  es  bei  den  zu  C . novce-guinecB 
gehorigen  Formen ; hier  vergrossern  sich  nicht  nur  iiber  der  Mitte  jeder 
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Platte  Gruppen  von  Granula,  sondern  aucli  unter  den  die  Plattenrander 
bedeckenden  Granula  nimmt  eine  mehr  oder  weniger  grosse  Zalil  an  der 
Vergrosserung  Anteil,  wahrend  die  iibrigen  klein  bleiben  und  die  Grundgra- 
nulirung  bilden  (Pig.  2a.  u.  8a).  Sobald  nun  diese  zu  Perlen,  Stacheln 
oder  Plattclien  sicli  entwiekelnden  grossen  Granula  eine  gewisse  Grosse 
erreiclit  liaben,  wird  die  Felderung  der  Unterseite  durcli  sie  verdeckt,  und 
nur  ausnahmsweise  lassen  sicli  den  Plattengrenzen  entsprecliende,  meist 
radiar  verlaufende  Furchen  noch  erkennen.  Nur  wenn  die  Grosse  der  gro- 
beren  Granula  bei  erwaclisenen  Exemplaren  eine  unbedeutende  ist,  also  in 
dieser  Hinsicht  einen  jugendlichen  Cliarakter  bewahrt  liaben,  wie  es  bei 
einigen  von  Hartlaub  bescliriebenen  Stricken  der  Pali  zu  sein  scheint,  tritt 
die  Beihenbildung  der  Granulagruppen  nocli  deutlich  hervor.  Umgekelirt 
mag  aucli  einmal  in  seltenen  Fallen  bei  C.  schmideliana  die  Beihenbildung 
undeutlicli  werden,  wie  Hartlaub  einen  solchen  erwahnt ; mir  selbst  ist  nocli 
kein  Stuck  vor  Augen  gekommen,  das  die  Unterdriickung  der  Pelderung  in 
einer  Weise  zeigt,  dass  es  mit  einer  C.  novce-guinece  verwechselt  werden  konnte. 

<£  Audi  die  Ausbildung  der  ausseren  Purclienpapillen  wird  durcli  das 
Waclistrun  stark  beeinflusst.  Bei  jungen  Exemplaren  sind  sie  nocli  klein. 
Der  Unterscliied  unter  den  zu  einer  Gruppe  geliorigen  ist  nocli  niclit  so 
ubermassig  ausgepragt  wie  spater,  und  sie  bilden  leiclit  sehr  regelmassige 
Keihen,  welclie  denen  der  inneren  Furclienpapillen,  die  ilinen  aucli  an 
Grosse  nocli  niclit  allzuselir  naclistehen,  parallel  laufen ; sehr  bald  aber 
uberwiegt  eine,  seltener  zwei  der  ausseren  Furchenpapillen  derart  an  Grosse, 
dass  die  neben  ilmen  stelienden  fast  verscliwinden  und  die  Begelmassigkeit 
der  Beilie  gestort  wird.  Selten  bleiben  aucli  bei  grossen  Exemplaren  die 
ausseren  Furchenpapillen  verlialtnissmassig  klein  und  regelmassig,  von 
jugendlichem  Cliarakter,  wie  das  wolil  bei  Hartlaub’s  grossem  Exemplar  von 
C.  plana,  aucli  bei  meinen  grossen  Exemplaren  von  Amboina  einigermassen 
der  Fall  ist. 

<£  Was  den  Zusammenhang  der  von  mir  nur  als  Varietaten  von  Cnlcita 
novce-guinece  betracliteten  Formen  anbetrifft,  so  konnen  wir  dabei  von  der 
mir  vorliegenden  Amboina-Form  ausgehen.  Bei  ihr  sind  die  Porenfelder  von 
massiger  Grosse,  ziemlicli  selbstandig  und  meist  von  abgerundeter  Form 
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(Fig.  1 u.  2),  von  einander  getrennt  sind  sie  dnrcli  ein  zusammenhangendes 
Netz  von  breiten  porenfreien  Zugen ; darauf  stelien  ziemlicli  sparsam  Dornen, 
welche  betraclitlich  grosser  sind  als  die  meisten  Dornen  der  Porenfelder. 
Die  Unterseite  ist  bei  Erwaclisenen  perlartig  grannlirt.  Zu  clieser  Form 
gehort  C.  plana  Hartlaub,  die  auf  Exemplare  von  zum  Teil  jugendlichem 
Charakter  gegriindet  zu  sein  scheint ; in  der  Tat  sind  auch  die  verschiede- 
nen  von  Hartlaub  zu  dieser  Form  gestellten  Exemplare  mit  einer  Ausnahme 
(160  mm)  von  geringer  Grosse.  Dureli  Unterdriickung  der  Dornen  auf  den 
Porenfeldern  mag  Hartlaub’s  dritte  Yarietat  von  C.  novoe-guinece  daraus 
entstehen  (Fig.  4).  Yielleicht  ist  aucli  C.  grex  von  solclien  Formen  abzulei- 
ten,  die  u.  a.  durch  die  kleinen  runden  Porenfelder  und  das  Felilen  von 
ausserhalb  der  Porenfelder  stelienden  Dornen  ausgezeiclmet  ist.  Auf  der 
anderen  Seite  durfte  aus  jener  Amboina-Form  durch  Yergrosserung  der 
Porenfelder,  welclie  allmahlich  eine  polygonale,  meist  dreiseitige  Gestalj. 
annehmen,  eine  Form  entstanden  sein,  welche  Hartlaub’s  erster  Yarietat 
von  (7.  novoe-guinece  entspricht.  Bei  typisclier  Ausbildung  dieser  Form  (Fig. 
3)  ist  das  Netz  porenfreier  Strecken  sclion  vielfach  unterbrochen  und  gross- 
tenteils  nur  noch  durch  Beihen  grosserer  Dornen  vertreten,  welche  die  Poren- 
felder von  einander  trennen,  oline  ihr  Zusammenfliessen  zu  verhindern 
(Exemplare  li  und  i) ; die  auf  den  Porenfeldern  befindliclien  Dornen  sind  liier 
viel  kleiner  als  die  anderen ; ist  der  Unterschied  in  der  Grosse  der  Dornen 
nicht  melir  so  auffallend,  so  entstelit  eine  Form,  bei  welcher  der  ganze 
Riicken  und  die  Seiten  ziemlicli  gleichmassig  von  Poren  bedeckt  ist  mit 
Ausnahme  einiger  porenfreier  Stelien,  die  wie  Inseln,  in  dem  zusammen- 
hangenden  Porenareal  liegen,  das  nicht  mehr  in  Felder  geteilt  erscheint. 
Eine  solche  Form  durfte  als  C.  arenosa  Perrier  angesproclien  werden ; iln* 
Zusammenhang  mit  der  vorigen  Form  wird  durch  Exemplare  vermittelt, 
bei  welchen  (wie  bei  Exemplar  k)  nur  die  porenfreien  Inseln  noch  einzel- 
ne  grossere  Dornen  tragen  (Fig.  5).  Bei  der  typischen  C.  arenosa  sind  alle 
Dornen  klein ; sind  sie  dagegen  alle  grob,  aber  gleichmassig  dielit  iiber  den 
ganzen  Biicken  verteilt  (Fig.  8),  so  entstelit  eine  Form,  die  ich  als  Yarietat 
von  C.  arenosa  (Exemplar  f)  oben  gescliildert  liabe  (moglicherweise  ist  G. 
acutispinosa  auf  ein  solclies  Exemplar  gegrundet) ; eine  Uebergangsform 


566 


s.  goto  : 


zwisclien  dieser  und  der  typiscben  C.  novce-guinece  bildet  mein  Exemplar  g 
(Fig.  7),  wo  nocli  ein  geringer  Unterscliied  in  der  Grdsse  der  Dornen 
erkennbar  ist,  durcli  welche  eine  Felder ung  des  Porenareals  angedeutet  ist. 
Yon  einer  Form,  wie  sie  als  typisclie  C.  arenosa  bezeiclinet  wird,  ist 
vielleiclit  C.  coriacea  abzuleiten,  indem  die  porenfreien  Inseln  fast  yollig 
verscliwinden  und  die  ganze  Riickenseite  von  dicbtstelienden  feinen  Dorn- 
clien  oder  Tuberkeln  gleiclimassig  bedeckt  ersclieint  (Taf.  XXI,  Fig.  1) ; 
yon  einzelnen  Porenfeldem  ist  liier  nicbt  mebr  die  Rede.  Die  Entwick- 
elungsriclitung,  die  sicli  innerbalb  der  sebr  variablen  C.  novce-guinece  kund 
gab,  bat  in  dieser  Art  ibr  Extrem  erreiclit. 

“ Innerbalb  der  Art  Culcita  sclimidelianci  lasst  sicli  eine  Parallelentwick- 
elung  in  der  Ausbildung  der  Porenfelder  verfolgen,  wie  sie  oben  bei  C. 
novce-guinece  angedeutet  wurde.  Exemplare  von  Ceylon  zeigen  auffallend 
kleine,  weit  von  einander  getrennte  Porenfelder  (Fig.  10,  der  G.  plana  Hart- 
LAUB  entsprecbend),  walirend  an  der  Ostkiiste  yon  Afrika  Formen  mit 
grossen  polygonalen,  aber  durcli  ein  Xetz  yon  sclimalen  porenfreien  Ziigen 
getrennten  Porenfeldem  (wie  bei  der  typiscben  C.  novce-guinece)  dominiren, 
die  bei  anderen  Exemplaren  grosse  Xeigung  zeigen,  mit  einander  zu  yer- 
scbmelzen  (Fig.  13,  wie  bei  C.  arenosa).  Durcli  die  Ausbildung  scliarf  abge- 
grentzter  Granulagmppen  auf  der  Unterseite,  durcb  das  constante  Feblen 
yon  Dornen  auf  den  Porenfeldem  und  durcb  die  meist  sebr  plumpen,  oft 
kugeligen  Warzen  (Fig.  14)  auf  der  Riickenseite  ist  C.  schmideliana  yon 
C.  novce-guinece  und  ilmen  AbkommLingen  wobl  unterscliieden. 

“ Uebrigens  stelien  diese  beiden  yielgestaltigen  Arten  einander  docb 
nicbt  ganz  unyermittelt  gegeniiber.  Bei  der  Ceylon-Form  yon  C.  schmide- 
liana  (Fig.  10)  finden  sicli  kleine,  woblgetrennte  Porenfelder,  und  die 
Tuberkeln  der  Riickenseite  sind  yerlialtnissmassig  klein,  meist  spitz  und 
ziemlicb  zalibeich,  walirend  icli  die  grossen  abgerundeten  Warzen  nur  an 
Exemplaren  yon  der  Ostkiiste  Afrikas,  yon  Mauritius  und  den  Seycliellen 
kenne ; bei  Sumatra  und  Jaya  dagegen  ist  eine  Form  yon  C.  novce-guinece 
entwickelt  (Fig.  4,  Hartlaub’s  dritte  Yarietat),  ebenfalls  mit  kleinen,  wolil- 
getrennten  und  fast  dornenfreien  Porenfeldem,  sowie  mit  einer  sparliclien, 
aber  kriiftigen  Bedomung  des  Riickens  und  der  Seite ; dazu  ist  die  Unter- 
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seite  ansgezeichnet  durcli  die  deutlichen  Gruppen,  welclie  die  grobe  Granu- 
lirung  bildet.  Zwisclien  beiderlei  Formen  diirfte  nur  nocli  ein  sehr  geringer 
Unterschied  bestehen. 

“ Culcita  veneris  Perkier,  die  ich  selbst  niclit  geselien  liabe,  scheint 
ziemlich  isolirt  zu  stelien. 

“ Die  yerschiedenen  Arten  von  Culcitcc  liaben  ilire  wolilabgegrenzten 
Yerbreitungsgebiete.  C.  schmideliana  scheint  auf  den  westlichen  Teil  des 
Indischen  Oceans  beschriinkt  zu  sein ; sie  ist  von  Ceylon,  den  Andamanen, 
der  Ostkiiste  von  Afrika  und  von  Mauritius  und  den  Seycliellen  sicher 
bekannt.  C.  novce-guinece  nimmt  dagegen  den  ostlichen  Indischen  Ocean 
und  das  pacifisclie  Gebiet  ein ; ihr  Yerbreitungsgebiet  ist  begrenzt  durch 
folgende  sichere  Fundorte : Sumatra,  Java,  Philippinen,  Sandwich-Inseln, 

Samoa-Inseln,  Torresstrasse,  West-Australien.  Wo  die  Verbreitungsgrenze 
beider  Arten  aneinanderstosst,  finden  sicli  Varietaten,  die  einander  auffall- 
end  ahneln,  in  Ceylon  einerseits,  bei  Sumatra  und  Java  andererseits.  Mitten 
im  Yerbreitungsgebiet  von  C.  novce-guinece , bei  den  Molukken  und  Amboina, 
hat  sich  C.  grex  ausgebildet ; ein  local  getrennter  Ausliiufer  ist  vielleicht  C. 
coriacea  aus  dem  Rothen  Meer.  Ausserlialb  der  Tropen,  bei  St.  Paul,  hat 
sich  die  eigentiimliche  C.  veneris  entwickelt. 

“ Nachdem  das  Yorhergehende  bereits  druckfertig  niedergeschrieben 
war,  erhielt  icli  durch  das  freundliche  Entgegenkommen  von  Herrn  Dr. 
Hartlaub,  dem  icli  auch  an  dieser  Stelle  meinen  verbindlichsten  Dank 
dafiir  aussprechen  mochte,  eine  grossere  Anzahl  von  Pliotographien,  welche 
die  wichtigeren  der  von  ihm  in  den  ‘Notes  from  the  Leyden  Museum  Yol. 
XIY  ’ besprochenen  Formen  von  Culcita  in  so  ausgezeichneter  Weise  darstell- 
en,  dass  sie  die  Originale  fast  ersetzen  konnen.  Ich  bin  um  so  mehr  iiber 
diese  unerwartete  Yervollstandigung  des  mir  zur  Yerfiigung  stehenden 
Materials  erfreut,  als  diese  Pliotographien  meine  oben  niedergelegte  Ansicht 
iiber  die  gegenseitigen  Beziehungen  der  bisher  unterschiedenen  £ Arten  ’ von 
Culcita  in  einer  Weise  bestatigen,  wie  ich  es  nicht  besser  hatte  er  war  ten 
konnen.  Auch  Herrn  Prof.  Ludwig  in  Bonn  bin  ich  fur  einige  wolilerhal- 
tene  Spiritus-Exemplare  von  C.  coriacea  sehr  zu  Dank  verpflichtet. 

“ Besonders  wichtig  unter  dem  neuen  Material  war  mir  die  Abbildung 
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des  von  Hartlaub  auf  p.  83  besprochenen  Exemplars  von  C.  novce-guinece 
von  Pulo  Edam  (Java)  mit  auffallend  gefelderter  Unterseite  (Fig.  9) ; diese 
Felderung  erwies  sicli  absolut  verschieden  von  der  bei  G.  sclimideliana  auf- 
tretenden,  indem  hier,  genau  wie  bei  alien  G.  novce-guinece,  die  icli  kenne, 
aucli  von  den  iiber  den  Plattenrandern  liegenden  Granula  eine  grosse 
Anzalil  verbreitert  ist,  in  derselben  Weise,  wie  die  iiber  der  Mitte  der 
Platten  gelegenen ; es  liat  den  Anscliein,  als  sei  die  eigentiimliche,  sonst 
bei  erwaclisenen  Stricken  dieser  Art  niclit  auffallende  Felderung  nur  durch 
eine  Methode  der  Oonservirung  entstanden,  bei  der  die  Bauchseite  uberklei- 
dende  Haut  in  einer  Weise  contrail irt  wurde,  dass  die  Grenzen  der  darunter 
liegenden  Bauchplatten  deutlich  hervortreten.  Einen  Uebergang  von  dieser 
auffallenden  Felderung  zu  der  of  ter  bei  G.  novce-guinece  zu  beobachtenden 
radiaren  Eurchung  der  Unterseite  (Fig.  3a  u.  6)  zeigt  das  grossere,  von 
Hartlaub  ofters  erwahnte  Exemplar  seiner  ‘ G.  plana,'  welches  Semper  auf 
den  Philippinen  sammelte. 

“ Ein  Exemplar  von  Amboina,  nach  Hartlaub’ s Mitteilung  von  Perrier 
selbst  als  G.  arenosa  bestimmt  (Fig.  5),  zeigt  noch  Reste  porenfreier  Inseln 
auf  der  Riickenseite,  welche  mit  einzelnen  groben  Dornen  bestanden  sind, 
und  vermittelt  direkt  zwischen  der  typischen  G.  novce-guinece  und  der  typisch- 
en  G.  arenosa,  bei  welclier  solche  Inseln  und  grossen  Dornen  gar  nicht 
erwahnt  werden. 

“ Zwischen  meinem  Exemplar  4 g ’ aus  der  Siidsee,  bei  welchem  nur 
noch  ein  geringer  Unterschied  in  der  Grosse  der  Dornen  auf  der  Rricken- 
seite  bestelit,  und  der  typischen  G.  novce-guinece  mit  grossen  dreiseitigen 
Pornfeldern  vermittelt  ein  dem  Bremer  Museum  gehoriges  Exemplar  aus 
dem  £ Indischen  Meere,’  das  Hartlaub  als  Typus  seiner  zweiten  Varietat 
von  G.  novce-guinece  anfrihrt.” 

In  his  paper  of  1898  Doderlein  has  a section  headed  “ Ueber  die 
Wachsthumsverluiltnisse  von  Goniodiscus  sehce,”  in  which  he  makes  many 
remarks  of  much  taxonomic  importance.  The  entire  section  is  therefore  re- 
produced below  [’98,  p.  494]  : 

<c  Als  icli  gelegentlich  der  Untersuchung  einiger  Skeletplatten  von 
Goniodiscus  sehce  das  Dorsalskelet  bei  einem  grossen  Exemplar  dieser  Art 
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von  Mauritius  frei  praparirte,  konnto  ich  die  Beobaclituug  machen,  dass  die 
das  Dorsalskelet  zusammensetzenden  sternformigen  Platten  nicht  unmittelbar 
zusammenstossen,  sondern  durch  Keticularia  (£  Trabeculae  ’ oder  Connectiv- 
platten),  welclie  die  Fortsatze  der  Sternplatten  von  aussen  her  bedecken, 
mit  einander  verbunden  sind,  wodurch  das  Kuckenskelet  einen  ausgespro- 
chen  netzartigen  Charakter  erliiilt.  Es  ist  das  ein  Befund,  wie  ihn  Muller 
und  Troschel  in  der  Originalbeschreibung  von  Goniodiscus  sebce  angegeben 
liaben,  und  das  mir  vorliegende  Exemplar  entsprach  auch  in  jeder  anderen 
Beziehung  dieser  Beschreibung.  Aus  den  trefhiclien  Abbildungen,  welche 
de  Loriol  von  Goniodiscus  sebce  giebt,  ist  deutlich  zu  erkennen,  dass  aucli 
ihm  dieselbe  von  Muller  und  Troschel  bescliriebene  Form  vorlag,  die  sicli 
durch  das  Yorliandensein  der  Keticularia  auszeichnet.  Derartige  Exemplare 
mit  einem  Durchmesser  von  61-66  mm  habe  ich  vor  mir  von  Mauritius, 
den  Seychellen  und  Ceylon  (Taf.  XL,  Fig.  6 u.  7). 

“Um  so  auffallender  war  es  mir,  in  den  zwei  neueren  Werken  von 
Perrier  und  von  Sladen,  avo  die  Systematic  der  Asteroidea  eingehender 
behandelt  wird,  ubereinstimmend  als  Avesentlichen  Charakter  der  Familie,  zu 
der  die  Gattung  Goniodiscus  gestellt  Avird — der  Pentagonasteridce  — den 
mosaikartigen  Bau  des  Dorsalskelets  aufgestellt  zu  fhiden  im  Gegensatz  zu 
dem  netzartigen  Bau  des  Kiickenskelets,  durch  den  die  Pentacerotiden  unter- 
schieden  werden. 

“ Nacli  Perrier  sind  die  Familie  der  Pentagonasteridce  und  Gymnas- 
teriidae  charakterisirt  durch  ein  Dorsalskelet,  das  aus  mosaikartig  an  ein- 
ander stossenden  Tafeln  besteht,  gegenuber  den  Familien  der  Antheneidce 
und  Pentacerotidce,  deren  Dorsalskelet  netzartig  ist.  Die  Unterfamilie  der 
Goniodiscince  besitzt  nach  ihm  sternfdrmige  flaclie  Kiickenplatten,  die  bei 
der  Gattung  Goniodiscus  selbst  nackt  sein  sollen. 

“ Nach  Sladen  sind  die  Pentagonasteridce  gleiclifalls  durch  ein  mosaik- 
artig getafeltes  (tesselata)  Kuckenskelet  ausgezeichnet,  dessen  Platten  rund, 
polygonal  oder  sternformig  sind,  wahrend  es  bei  den  Pentacerotidce  netz- 
formig  ist.  Die  Goniodiscince  sind  bei  ihm  ebenfalls  mit  sternformigen, 
Aachen  Kiickenplatten  versehen,  aber  von  einer  gleicliformigen,  kornigen 
Membran  bedeckt,  wahrend  die  Pentagonasterince  durch  runde  oder  poly- 
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gonale  Platten  ausgezeiclmet  sind.  Goniodiscus  selbst  ist  nacli  Sladen 
charakterisirt  durcli  ein  Riickenskelet  mit  sternartigen  Platten,  die  weite 
Zwischenraume  lassen  fiir  die  Papulae. 

“ In  der  That  finde  icli  eine  Anzahl  Seesterne  von  Ceylon,  Amboina 
und  den  Tonga-Inseln,  die  bei  einem  Durchmesser  von  39-45  mm  in  ihrem 
ganzen  Habitus  sonst  durchaus  den  Charakter  yon  Goniodiscus  sebce  zeigen, 
deren  Dorsalskelet  aber  nicht  netzartig  ist,  wie  in  der  Muller  und  Troschel’- 
sclien  Besclireibung  angegeben,  sondern  ganz  den  von  Perrier  und  Sladen 
der  Unterfamilie  der  Goniodiscince  zugescliriebenen  Charakter  zeigt ; es 
besteht  aus  sternformigen  Platten,  die  mit  ihren  Fortsatzen  einander  direkt 
beriihren,  aber  dazwischen  weite  Liicken  lassen  zum  Durchtritt  der  Papulae 
(Taf.  XL,  Fig.  4 u.  5).  Die  Riickenplatten  scheinen  bei  diesen  Exemplar- 
en,  solange  sie  in  Alkoliol  liegen,  nackt  zu  sein ; bei  genauerer  Untersuch- 
ung  aber,  oder  wenn  man  ein  derartiges  Exemplar  trocknet,  uberzeugt  man 
sich  leicht  von  dem  Yorliandensein  einer  feinen,  in  einer  diinnen  Mem- 
bran  gelegenen  Ivornelung ; dadurch  erklart  sich  wohl  der  scheinbare  Wider- 
spruch  zwischen  der  Perrier’ schen  und  Sladen’ schen  Angabe. 

“ Endlicli  liegen  mir  nocli  aus  Ceylon  eine  Anzahl  kleiner  Seesterne  mit 
einem  Durchmesser  von  15-29  mm  vor,  die  ebenfalls  ganz  den  Habitus  von 
Goniodiscus  sebce  liaben,  und  die  olme  Frage  mit  Hosea  spinulosa  Gray  iden- 
tisch  sind.  Nacli  dem  Yorgang  von  Perrier  wird  von  de  Loriol  diese  Form 
bei  Pentagonaster  untergebracht  und  sehr  deutlich  beschrieben  und  abgebil- 
det,  wahrend  Sladen  sie,  allerdings  mit  Yorbehalt,  zu  Anthenea  stellt.  Ihr 
Riickenskelet  besteht  aus  polygonalen,  meist  sechseckigen  Tafeln,  die 
mosaikartig  an  einander  stossen,  ohne  grossere  Liicken  zwischen  sich  zu 
lassen  (Taf.  XT,  Fig.  1-3).  Diese  Formen  liaben  ganz  den  Charakter  der 
Pentagonasterince,  wie  sie  von  Perrier  und  Sladen  charakterisirt  sind, 
und  zwar  den  der  Gattung  Galliaster. 

“Nacli  dem  mir  vorliegenden  Material  ist  es  aber  nicht  mehr  zu  be- 
zweifeln,  dass  diese  verschiedenen  Formen  von  Seesternen  nur  die  verschiede- 
nen  Alterszustande  einer  einzigen  Art,  und  zwar  von  Goniodiscus  sebce  M.T., 
darstellen.  Die  jiingsten  der  zur  Beobachtung  gekommenen  Exemplare  zeigen 
den  Charakter  der  Pentagonasterince , die  mittelgrossen  den  der  Goniodiscince 
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Die  mit  bezeichneten  Exemplarc  sind  auf  Taf,  XNXIX  u.  XL  abgebildet. 
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und  die  altesten  den  der  Familie  der  Pentacerotidce  nach  der  SLADEN’sclien 
und  pERKiER’schen  Auffassung. 

“Einige  der  auffallenderen  beim  Wachsthum  von  Gordodiscus  sebce  auf- 
tretenden  Yeranderungen  sollen  auf  den  folgenden  Seiten  geschildert  werden. 
Einige  der  bemerkenswerthesten  Aenderungen  wahrend  des  Waclisthums 
sind  auf  einer  Tabelle  iibersichtlich  zusammengestellt  [p.  571]. 

“ Die  aussere  Gestalt  iindert  sicli  im  Yerlauf  der  Entwickelung  bei 
Exemplaren  yon  15  mm  an  bis  zu  solchen  von  66  mm  Durclimesser  niclit 
bemerkenswerth ; es  beruht  anf  individueller  Variabilitat,  dass  bei  manchen 
Exemplaren  die  Seiten  des  etwa  pentagonalen  Seesterns  fast  gerade  sind, 
bei  anderen  sebr  stark  concav,  sowie  dass  die  Arme  bei  einigen  Exemplaren 
auffallend  spitz  enden,  bei  anderen  stark  abgerundet  sind  (Taf.  XL) ; auch 
die  Hblie  des  Seesterns  am  Eande  ist  variabel,  insofern  manche  Stiicke 
auffallend  niedrig  sind,  andere  ziemlich  liocli.  Einigermassen  constant  ist 

4 

die  Wolbung  der  Eandplatten,  die  meist  auffallend  gescliwollen  ersclieinen 
und  durch  tiefe  Eurclien  von  einander  getrennt  sind ; gewohnlich  ist  auch 
an  den  den  oberen  Eandplatten  angrenzenden  Dorsalplatten  eine  kugelige 
Aufblahung  bemerkbar ; alle  Exemplare  aber  zeigen  ferner  an  den  Winkeln 
zwischen  den  oberen  und  unteren  Eandplatten  trichterformige  bis  punkt- 
formige  Yertief ungen  oder  formliche  Locher.  Alle  zeigen  auch  die  Dorsalseite 
verhaltnissmassig  sparlich  mit  spaltformigen  Pedicellarien  versehen,  deren 
Alveolen  in  den  Platten  des  Dorsalskelets  selbst  liegen,  wahrend  die  Yen- 
trolateralplatten  reichlicher  damit  besetzt  sind.  Den  Eandplatten  fehlen 
Pedicellarien  stets  ganz.  Stets  findet  sich  auch  eine  Anzalil  von  Hockern 
oder  Warzen  auf  den  Marginalplatten  in  wechselnder  Menge  (2-10,  Charak- 
ter  der  Gattung  Calliaster) ; im  Durclischnitt  scheinen  diese  bei  den  grossen 
Exemplaren  etwas  weniger  zahlreicli  zu  sein  als  bei  den  kleinen ; bei  den 
meisten  Exemplaren  sind  sie  spitz,  of  ter  aber  auch  stumpf.  Die  Platten 
des  Dorsalskelets  zeigen  stets  zahlreiclie  Krystallkorper. 

“ Die  die  Dorsalseite  bedeckende  Membran  ist  bei  den  kleineren  Exem- 
plaren zart  und  ausserst  fein  granulirt,  so  dass  die  Eiickenplatten  leicht 
fiir  nackt  gehalten  werden  konnen ; bei  den  grosseren  Exemplaren  tritt 
allmahlich  eine  grobere  Kornelung  auf,  und  die  grossten  Exemplare  zeigen 
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eine  auffallend  gekornelte  Biickenflache  und  eine  dicke  Membran,  iinter  der 
die  Platten  des  Dorsalskelets  und  zugleich  aucli  ein  Tlieil  der  oberen  Band- 
platten  vollig  yerborgen  sind  (Taf.  XL,  Fig.  2 u.  6). 

“ Hooker  oder  grobere  Warzen  sind  bei  den  kleinsten  Exemplaren  kaum 
warbzunehmen  auf  den  Biickenplatten  ; beim  Grosserwerden  werden  solclie 
allmahlich  deutliclier ; die  alteren  Exemplare  zeigen  stets  eine  grossere 
Anzahl  stumpfer  oder  spitzer,  niedriger  Warzen,  sie  sind  aber  immer  sparlich 
vorhanden  und  zeigen  wenig  Constanz  in  ilirem  Auftreten ; gern  ersclieinen 
sie  auf  einigen  der  den  Bandplatten  benaclibarten  aufgeschwollenen  Dorsal- 
platten,  obne  sich  darauf  zu  bescliriinken ; mitunter  tragt  die  Mehrzahl  der 
dorsalen  Skeletplatten  einen  oder  zwei  dieser  Hooker. 

“ Die  Yentrolateralplatten  sind  sclion  bei  den  jiingsten  Exemplaren 
deutlich  gekornelt,  und  stets  findet  sicli  liber  der  Mitte  jeder  Platte  eine 
Anhaufung  etwas  groberer  Ivorner. 

“ Die  Zahl  der  Ambulacralpapillen  nimmt  mit  dem  Grosserwerden  nur 
wenig  zu ; die  10.  Ambulacralplatte  zeigt  bei  den  jiingsten  Exemplaren  etwa 
4 innere  Eurclienpapillen,  bei  den  grossten  kann  diese  Zahl  auf  6 steigen. 

<c  Die  Marginalplatten  nehmen  mit  dem  Alter  an  Zalil  zu ; die  Zahl  der 
oberen  Marginalplatten  ist  bei  den  kleinsten  Exemplaren  von  15  mm  Durcli- 
messer  nur  4 jederseits ; sie  steigt  allmahlich  mit  dem  Wachsthum  des 
Seesterns,  bei  den  grosseren  Exemplaren  auf  7 jederseits;  die  aussersten 
sind  naturlicli  von  sehr  geringer  Grosse ; die  Zahl  der  unteren  Marginal- 
platten ist  bei  den  kleinsten  Exemplaren  die  gleiche  wie  die  der  oberen 
oder  hochstens  um  eine  voraus,  solange  die  Ambulacralfurche  auf  die  Ven- 
tralseite  beschrankt  bleibt.  Bei  Exemplaren  von  ca.  50  mm  aber  beginnt 
die  Eurche  sich  an  der  Armspitze  aufwarts  zu  ziehen,  so  dass  sie  auf  der 
Dorsalflache  endet,  und  bei  den  grossten  Exemplaren  wendet  sie  sich  auf 
der  Dorsalseite  wieder  nach  der  mitte  der  Scheibe,  so  dass  die  Terminal- 
platte  nicht  mehr  die  Spitze  bildet.  An  dieser  Aufwartsbiegung  der  Ambula- 
oralfurche  nehmen  die  unteren  Bandplatten  in  erheblichem  Maasse  Tlieil, 
wahrend  die  oberen  Bandplatten  weniger  davon  beruhrt  werden.  Infolge 
dessen  tritt  eine  starkere  Yermelirung  in  der  Zahl  der  letzten  unteren  Band- 
platten ein,  so  dass,  wahrend  die  ersten  5,  selbst  6 Bandplatten  sich  oben 
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mid  unten  fast  genau  entspreclien,  auf  die  letzte  obere  Randplatte  plotzlich 
eine  grossere  Zalil  unterer  Randplatten  kommt  (vergl.  Tabelle). 

4 4 Audi  die  Grosse  der  Marginalplatten,  verglichen  mit  der  Grosse  des 
ganzen  Seesterns,  zeigt  auffaUende  Yeranderungen  beim  Wachsthum ; bei 
den  kleinsten  Exemplaren  von  15  nun  ist  die  Entfernung  des  Innenrandes 
der  oberen  Marginalplatten  vom  Centrum  der  Sclieibe  nur  1 final  so  gross 
wie  die  Breite  der  mittleren  Marginalplatten  jeder  Seite ; dieses  Yerhiiltniss 
wird  beim  Wadisthum  immer  grosser,  bis  bei  den  grossten  Exemplaren 
diese  Entfernung  etwa  das  Yierfache  von  der  Breite  der  Bandplatten  be- 
tragt ; das  Breitemvachsthum  der  oberen  Randplatten  halt  eben  durchaus 
nidit  Sdiritt  mit  der  Grossenzunahme  der  Scheibe.  Nodi  aufiaHender 
scheint  dieses  Zuriickbleiben  des  Breitenwadisthums  an  den  unteren  Rand- 
platten ; wiihrend  die  unteren  Randplatten  bei  den  jfingsten  Exemplaren 
eine  breite  Zone  um  den  Seestern  bilden  (Taf.  XL,  fig.  la  u.  3a),  sind  sie 
formlich  verschwunden  von  der  Unter  seite  bei  den  grossten  Exemplaren ; 
doch  ist  dieses  Yerscliwinde'n  niclit  nur  auf  das  schwachere  Breitenwachs- 
tlium  der  Randplatten,  sondern  zum  Tlieil  auf  Rechnung  der  Yentrolateral- 
platten  zu  setzen,  welche  sicli  ganz  aUmahlich  fiber  die  unteren  Rand- 
platten schieben  und  deren  Unterseite  sdiliesslidi  grosstentheils  verdecken 
(Taf.  XXNIX,  fig.  5 u.  5a). 

4 ■ Sehr  auffallend  ist  die  beim  Wachsthum  aUmahlich  stattfindende 
Yermehrung  der  Yentrolateralplatten ; diese  bilden  stets  sehr  regelmassige 
Liingsreihen,  die  den  Ambulacralfurchen  ungefahr  parallel  laufen,  und 
gleichzeitig  regelmassige  Querreihen,  die  von  den  Ambulacralfurchen  zu  den 
Randplatten  verlaufen ; wahrend  bei  den  kleinsten  Exemplaren  von  15  mm 
Durclimesser  aber  auf  jeder  Seite  der  Eurche  nur  3 Liingsreihen  von  Yen- 
trolateralplatten vorlianden  sind,  von  denen  die  den  Adambulacralplatten 
benachbarte  aus  7 Flatten  besteht,  finden  sich  bei  den  grossten  Exemplaren 
von  Ceylon  (66  mm)  6 Liingsreihen,  deren  erste  aus  15  Platten  besteht ; bei 
Exemplaren  von  Mauritius  steigt  die  Zalil  der  Liingsreihen  auf  7,  die  der 
Platten  in  der  ersten  Reihe  auf  16  und  18. 

44  Nur  den  3 ersten  Liingsreihen  von  Yentrolateralplatten  jederseits  in 
jedem  Interradialraum  entspricht  je  eine  unpaare  im  Interradius  gelegene 
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Platte  als  Sclieitelplatte.  Die  erste  unpaare  Platte,  die  Sclieitelplatte  der 
ersten  Langsreilie,  ist  jedocli  bei  den  kleinsten  Exemplaren  nocli  kaum  siclitbar, 
walirend  die  Sclieitelplatte  des  2.  und  3.  Paares  von  Langsreilien  mindestens 
die  Grosse  der  ersten  paarigen  Platte  der  entspreclienden  Langsreilie  liat. 
Diese  erste  Sclieitelplatte  nimmt  aber  allmalilich  an  Grosse  zu  nnd  wird 
scliliesslich  die  grosste  von  alien  Yentrolateralplatten.  Deni  vierten  Paare 
yon  Langsreilien,  wie  den  folgenden,  entspriclit  keine  impaare  Yentrolateral- 
platte. 

“ Dass  die  aussersten,  kleinsten  Yentrolateralplatten  sich  allmalilich 
melir  und  melir  uber  die  unteren  Bandplatten  scliieben  und  zuletzt  diese 
Bandplatten  fast  ganz  verdecken,  ist  bereits  oben  erwahnt. 

“Die  auffallendsten  Y erander  ungen  beim  Wachsthum  zeigt  aber  das 
Dorsal-Skelet,  bei  dessen  Darstellung  icli  niich  der  von  Ludwig  angewand- 
ten  Terminologie  bedienen  werde.  Bei  den  jungsten  Exemplaren  (15  mm 
Durclim.)  bilden  die  Platten  des  Kiickenskelets  ein  mosaikartiges  Pflaster, 
bestehend  aus  flaclien,  polygonalen,  meist  6-eckigen  Platten,  unter  denen 
10  merklicli  grossere  einen  geschlossenen  Bing  urn  die  Mitte  der  Scheibe 
bilden ; sie  lassen  sich  leiclit  als  die  5 primaren  Badialplatten  und  die  5 
primaren  Interradialplatten  erkennen.  Yon  den  primaren  Badialplatten  aus 
verlauft  nach  der  Spitze  jedes  Armes  zu  eine  Beilie  von  weiteren  4 Badial- 
platten, deren  ausserste  durcli  das  zusammenstossende  letzte  Paar  von  Band- 
platten  von  der  Terminalplatte  getrennt  ist.  Etwa  parallel  zu  der  Beihe 
der  Badialia  verlauft  beiderseits  eine  Beihe  von  Adradialplatten,  und  nach 
aussen  von  diesen  eine  Beihe  von  Dorsolateralplatten.  Die  erste  Adradial- 
X>latte  und  die  erste  Dorsolateralplatte  beriihren  einander  und  grenzen  langs 
des  Interradius  an  die  entspreclienden  Platten  des  benaclibarten  Armes. 
Nach  der  Scheibenmitte  zu  grenzen  diese  2 ersten  Adradialplatten  an  die 
primare  Interradialplatte,  die  als  unpaare  Sclieitelplatte  der  Adradialplatte 
erscheint ; an  das  erste  Paar  von  Dorsolateralplatten  grenzt  nacli  aussen 
eine  unpaare  Platte,  die  als  unpaare  Sclieitelplatte  einer  nicht  weiter  ent- 
wickelten  zweiten  Beihe  von  Dorsolateralplatten  angeselien  werden  kann, 
und  nie  direct  an  das  mittlere  Paar  von  Bandplatten  stosst ; sie  ist  als  3. 
unpaare  Interradialplatte  zu  bezeichnen. 
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“Wo  je  3 von  den  Riickenplatten  an  einander  stossen,  findet  sicli  ein 
Porus  znm  Austritt  von  einer  Papula  (Taf.  XL,  Fig.  1).  Nur  langs  des 
Interradins,  und  zwar  zwisclien  den  beiden  Interradialplatten  lind  den  von 
ilmen  eingesclilossenen  ersten  Paaren  von  Adradialia  und  Dorsolateralia, 
sind  keine  Oeffnungen  fur  Papulae  vorlianden. 

“ Die  Weiterentwickelung  des  Dorsalskelets  liangt  direct  mit  der  Ausbil- 
dung  der  Papulae  zusammen ; bei  weiterem  Wacbstbum  vermehrt  sicli  die 
Zalil  der  in  den  Plattenwinkeln  austretenden  Papulae  so,  dass  bei  Exem- 
plaren  von  etwa  20  mm  Durclimesser  etwa  je  2,  bei  solclien  von  30  mm 
etwa  4,  bei  40  mm  etwa  8,  bei  den  grossten  Exemplaren  (60-65  mm)  15- 
30  Papulae  neben  einander  auftreten,  Porenfelder  (Papularien)  bildend,  die 
zuletzt  Neigung  zeigen,  mit  einander  zu  versclimelzen.  Infolge  dessen 
miissen  die  zwisclien  den  Platten  vorliandenen  Liicken  zum  Austritt  der 
Papulae  allmalilicli  grosser  werden,  docli  so,  dass  der  Zusammenliang  der 
Platten  bewabrt  bleibt.  Zunaclist  gescliielit  das  durcli  sternformige  Ausbil- 
dung  der  Platten,  indem  jede  Platte  nach  jeder  der  angrenzenden  Dorsal- 
platten  bin  einen  Auslaufer  bildet,  und  da  die  meisten  Platten  mit  je  6 
anderen  in  Beriihrung  stehen,  stellen  sie  meist  sechseckige  Sterne  vor  (Taf. 
XL,  Fig.  4).  Mittelst  dieser  Auslaufer  wird  eine  Zeitlang  die  gegenseitige 
Verbindung  der  Dorsalplatten  erlialten.  Zuletzt,  wenn  die  grosser  werdenden 
Porenfelder  die  Platten  allzu  weit  auseinanderdrangen,  verlangern  sicb  die 
Auslaufer  niclit  weiter,  sondern  es  beginnen  sich  besondere  Yerbindungsstiicke 
anzulegen,  die  eine  Briicke  bilden  zwiscben  je  2 benacbbarten  Platten  : 
dieselben  legen  sicli  oberflaclilich  an,  und  zwar  jedesmal  uber  je  2 an 
einander  stossenden  Auslaufern  von  2 benacbbarten  Sternplatten,  die  sie  von 
oben  ber  bedecken. 

“ Diese  Yerbindungsstiicke,  Beticularia  oder  Connectivplatten,  werden 
zunacbst  als  ganz  kleine  Kornclien  gebildet,  die  von  den  der  Riickenbaut  al- 
lentbalben  eingelagerten  Granulse  nur  dadurcli  zu  unterscbeiden  sind,  dass 
sie  etwTas  melir  in  die  Tiefe  eingesenkt  gefunden  wrerden ; sie  sind  aber 
offenbar  auf  solclie  Granulse  zuriickzufiibren ; sie  waclisen  nun  allmalilicb 
zu  balkenartig  verlangerten  Gebilden  aus  in  dem  Maasse,  als  die  Sternplatten 
weiter  und  weiter  auseinandergescboben  werden.  Bei  der  ersten  Anlage  von 
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Reticularia  finden  sicli  oft  mehrere  Korner  neben  einander  uber  den  Aus- 
laufern  von  zwei  an  einander  stossenden  Sternplatten ; nur  eines  davon  wird 
aber  zum  definitiven  balkenartigen  Reticulare.  Erst  spat  legen  sich  augen- 
scheinlicli  Reticularia  an  zwischen  den  Sclieitelplatten  in  der  Mitte  der 
Scheibe,  noch  spater  zwisclien  aussersten  (admarginalen)  Flatten  des  Dorsal- 
skelets  und  zuletzt  zwisclien  diesen  und  den  Marginalplatten  selbst ; an  der 
Armspitze  bilden  sich  zwisclien  den  jiingsten  Platten  keine  Reticularia. 

“ Wahrend  dieser  Vorgange  vermehrt  sicli  langsam  die  Zalil  der 
Radialia,  die  an  jedem  Arm  von  5 auf  6-8  steigen  kann.  Die  jungste  Radial- 
platte  ist  stets  durch  ein  Paar,  mitunter  durch  zwei  Paare  in  der  Mittel- 
linie  zusammenstossender  Marginalplatten  von  der  Terminalplatte  getrennt. 

“ Ebenso  vermelnt  sicli  die  Zalil  der  Adradialplatten  imd  zwar  von  5 
nach  und  nach  bis  auf  8 ; die  der  Dorsolateralia  erreicht  sehr  friih  das 
Maximum  von  3 Platten  jederseits;  selir  bald  tritt  auch  ferner  fur  die 
Dorsolateralreihe  eine  unpaare  Sclieitelplatte,  die  2.  oder  mittelere  Interradial- 
platte,  auf,  welclie  sicli  interradiar  zwisclien  die  ersten  Paare  der  Adradialia 
und  der  Dorsolateralia  einsckiebt  und  sie  beim  Grosserwerden  allmahlich 
auseinanderdrangt ; dock  bleibt  diese  zweite  InteiTadialplatte  immer  klein. 
Nie  legen  sicli  paarige  Platten  einer  zweiten  Reilie  von  Dorsolateralia  an; 
diese  Reilie  bleibt  stets  auf  die  einzige  dritte  Interradialplatte  beschrankt. 

a Zwisclien  den  an  den  Interradius  grenzenden,  zwisclien  dem  ersten 
und  dritten  Interradiale  gelegenen  Platten  legen  sicli  auch  spater  nie  Papulae 
an,  die  sonst  uberall,  wo  je  3 Platten  auf  der  Dorsalseite  zusammenstossen, 
sich  finden  einschliesslich  der  Winkel,  welclie  die  Marginalplatten  mit  den 
benachbarten  Dorsalplatten  bilden.  Auch  Reticularia  bilden  sich  langs  des 
Interradius  nur  zwisclien  dem  primaren  Interradiale  und  dem  ersten  Paare 
von  Adradialia,  sowie  zwischen  dem  dritten  Interradiale  und  dem  ersten 
Paare  von  Dorsolateralplatten,  um  die  Vergrosserung  der  seitlichen  Poren- 
felder  zu  ermoglichen.  Nie  zeigen  sich  aber  bei  Goniodiscus  sebce  Reticu- 
laria zwischen  dem  ersten  Paare  von  Adradialia  oder  von  Dorsolateralia  oder 
zwischen  ihnen  und  dem  von  ilinen  eingeschlossenen  mittleren  Interradiale, 
so  aass  diese  5 Platten  in  jedem  Interradialraum  ein  charakteristisches  Bild 
geben,  da  es  die  einzigen  Platten  im  Dorsalskelet  sind,  welche  stets  ihre 
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Seiten  cliclit  an  einander  gepresst  lialten  und  nie  Auslaufer  oder  Reticularia 
zur  gegenseitigen  Yerbindung  besitzen. 

“Das  spate  Erscheinen  der  ersten  unpaaren  Yentrolateralplatte  auf  der 
Bauchseite  und  der  mittleren  Interradialplatte  auf  der  Riickseite  des  See- 
sterns  hangt  offenbar  rnit  der  Ausbildung  des  interradialen  Septenpfeilers 
zusammen,  der  eine  innere  Yerbindung  zwisclien  Eiicken  und  Baucliskelet 
darstellt.  Das  erste  unpaare  Yentrolaterale  dient  hauptsachlich  als  Fuss- 
platte  fur  diesen  Pfeiler;  durch  Yermittelung  mindestens  von  einem  Paar 
von  Zwisclienstucken  erreiclit  der  Pfeiler  das  zweite  Interradiale  des  Dorsal- 
skelets,  das  ventralwarts  stark  verlangert  ist ; erst  wenn  sich  der  Pfeiler  bei 
weiterem  Wachsthum  kraftigt,  schiebt  sicli  das  erste  unpaare  Yentrolaterale 
an  die  Oberflaclie  des  Baucliskelets  und  seine  Gipfelplatte,  das  zweite  In- 
terradiale an  die  Oberflaclie  des  Riickenskelets.  Der  Fuss  des  Pfeilers  wird 
nun  durcli  Theilnalime  der  benaclibarten  Platten  betraclitlicli  verstarkt,  des- 
gleiclien  durch  das  Auftreten  einer  grosseren  Zahl  von  Zwischenstiicken,  die 
nach  und  nacli  dazutreten ; die  Yerbindung  mit  dem  Biickenskelet  wird 
aber  ausscliliesslicli  durch  das  dritte  Interradiale  liergestellt. 

“ Die  urspriinglicli  tafelformige  Gestalt  der  Dorsalplatten,  die  bei  jiin- 
geren  Goniodiscus  seboe  eine  verhaltnissmassig  geringe  Dicke  und  ungefahr 
parallele  Aussen-  und  Innenflaclie  besassen,  maclit  im  Laufe  des  Wachsthums 
allmalilich  einer  melir  oder  weniger  kugelformigen  Gestalt  Platz,  die  dadurch 
entstelit,  dass  bei  geringem  Flachenwaclisthum  ein  verlialtnissmassig  be- 
deutendes  Dickenwaclisthum  eintritt,  und  dass  die  nicht  mehr  aneinander- 
stossenden  Seiten  sich  abrunden ; an  diesen  kugeligen  Skeletplatten  treten 
die  sternartigen  Auslaufer  als  kurze  Warzen  liervor.” 

In  the  next  section  of  the  same  work,  headed  “ Yerwandtschaftsbezie- 
liungen  von  Goniodiscus  sebcB the  author  discusses  the  taxonomic  relation- 
ships of  this  starfish.  Only  the  parts  having  direct  bearing  on  the  present 
species  will  be  reproduced  here  [Doderlein,  ’98,  p.  499] : 

“ Das  Bild,  welches  das  Dorsalskelet  eines  erwachsenen  Goniodiscus  sebcB 
darbietet,  erinnert  nun  in  ganz  iiberraschender  Weise  an  das,  welches  das 
Dorsalskelet  einer  kleinen  Culcita  schmideliana  etwa  von  der  Grosse  der 
alteren  Exemplare  von  Goniodiscus  sebce  (Taf.  XL,  Fig.  8)  zeigt.  Der 
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einzige  nennenswerthe  Unterschied  ist  der,  dass  bei  Culcita  zwischen  den  5 
Flatten  in  jedem  Interradius,  zwischen  denen  bei  Goniocliscus  sebce  nie 
Reticularia  sich  zeigten,  auch  solclie  angelegt  werden ; es  sind  aber  die 
kleinsten  und  offenbar  am  spatesten  angelegten ; auch  stellen  sich  dabei 
keine  neuen  Porenfelder  ein,  sondern  Kings  des  Interradius  felilen  die  Poren- 
felder  auch  liier,  genau  wie  bei  Goniodiscus  sebce . Das  Auftreten  von  wei- 
teren  Reticularia  wird  liier  wohl  nothwendig  durch  das  Grosser  werden  der 
benachbarten  Porenfelder,  durch  das  scliliesslich  auch  die  Platten  ausein- 
andergedrangt  werden,  die  keine  Porenfelder  zwischen  sich  selbst  dulden. 
Die  Zahl  der  Papulae  in  einem  Porenfeld  ist  bei  solchen  Culcita  ca.  20-25 ; 
wenn  wir  annehmen,  dass  sich  Goniodiscus  sebce  in  der  gleiclien  Richtung 
weiter  entwickeln  wiirde,  wie  es  sich  wahrend  seines  individuellen  Wachs- 
thums  entwickelt  hat,  rniisste  es  genau  den  Zustand  des  Dorsalskelets 
zeigen,  den  die  junge  Culcita  schmideliana  darbietet. 

“ Noch  iiberraschender  wo  moglich  ist  die  Aelinlichkeit  von  Culcita  mit 
Goniodiscus  sebce,  wenn  wir  das  Yentralskelet  und  die  Marginalplatten 
betrachten.  Bis  ins  Einzelnste  stimmen  liier  die  beiden  Pormen  uberein, 
welclie  man  in  2 verscliiedenen  Familien  untergebracht  hat.  Die  Beschrei- 
bung  eines  erwachsenen  Goniodiscus  sebce  ist  fast  Wort  fur  Wort  die  Be- 
schreibung  der  jungen  Culcitcc  von  etwa  gleicher  Grosse  (vergl.  die  Tabelle 
auf  Seite  [571]). 

“ Selbst  die  Oberflacliengebilde  bieten  zum  Yerwechseln  ahnliche  Yer- 
lialtnisse  dar.  Die  inneren  wie  die  ausseren  Fmclienpapillen,  die  Gra- 
nule der  Yentrolateralplatten,  die  in  der  Mitte  einer  jeden  Platte  etwas 
grober  erscheinen,  die  gleichmassige  Ivornelung  der  Dorsalflaclie,  unter 
der  nnr  vereinzelte  grobe,  spitzige  Warzen  auftreten,  die  Anordnung  der 
groben,  spitzigen  Warzen  auf  oberen  wie  unteren  Marginalplatten,  die  Yer- 
theilung  und  Gestalt  der  Pedicellarien  zeigen  durchaus  den  Typus  von 
Goniodiscus  sebce.  Auch  die  Krystallkorper  sind  vorhanden  wie  bei  Gonio- 
discus sebce,  erreiclien  aber  die  Oberflache  der  Platte  nicht  mehr.  (Yergl. 
Taf.  XXXIX,  Fig.  5 u.  6 und  Taf.  XL,  Fig.  6-8). 

“ Ueberhaupt  ist  es  gar  nicht  einfacli,  die  beiden  Formen  auseinander- 
zulialten.  Culcita  zeigt  die  Aufblahung  der  Marginalplatten  nicht,  die  fiir 
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Gotiiodiscus  sebce  cliarakteristiscli  ist,  sie  treten  trotz  ihrer  Grcisse  etwas 
melir  zuriick,  vor  allem  fehlen  in  Folge  dessen  der  Culcita  die  locliartigen 
Vertiefungen  in  der  Mitte  zwischen  den  beiden  Beilien  yon  Marginalplatten, 
und  die  Korperliaut  lasst  die  Grenzen  der  beiden  Bandplattenreihen  kaum 
orkennen ; olme  Beriicksiclitigung  der  letzteren,  doch  recht  unbedentenden 
Unterscliiede  wiirde  es  sehr  misslicli  sein,  eine  junge  Culcita  yon  einem 
Gcniocliscus  sebce  zu  unterscheiden.  Die  Hauptmerkmale  der  Gattung  Culcita 
treten  erst  spiiter  auf,  vor  allem  die  kolossale  Yerdickung  der  Korperliaut 
auf  der  Biickenseite,  infolge  deren  es  so  ausserordentlicli  erschwert  ist, 
einen  Einblick  in  den  Aufbau  ilires  Dorsalskelets  zu  thun. 

“ Icli  stelle  als  Besultat  dieser  Darlegung  die  Ansiclit  auf,  dass  wir  in  der 
Gattung  Culcita  niclits  anderes  vor  uns  liaben  als  eine  weiter  entwickelte 
Form  vom  Cliarakter  des  Goniodiscus  sebce , und  dass  wir  in  dem  lebenden 
Goniodiscus  sebce  eine  Form  liaben,  die  der  Stammform  von  Culcita  schmide- 
liana  und  uberliaupt  der  Stammform  der  Gattung  Culcita  ausserordentlicli 
nalie  stelit.  Die  Yerbreitung  von  Goniodiscus  sebce  sclieint  etwa  dieselbe  zu 
sein  wie  die  der  Gattung  Culcita. 

“ Wenn  wir  die  Weiterentwickelung  von  Culcita  schmideliana  verfolgen, 
so  finden  wir  darin  in  den  meisten  Punkten  eine  Fortsetzung  der  Entwicke- 
lungsriclitung,  die  wir  bei  Goniodiscus  sebce  verfolgen  konnten.  Die  Korper- 
haut  wild  dicker,  bis  zuletzt  das  ganze  Skelet  schliesslicli  vollig  dadurcli  ver- 
deckt  wird ; die  Granulirung  der  Baucliseite  wird  immer  grober ; die  Pedicel- 
larien  werden  sparliclier ; die  Warzen  an  den  Bandplatten  verscliwinden ; 
die  Ambulacralfurclien  erstrecken  sicli  melir  oder  weniger  weit  auf  die 
Dorsalflache ; die  oberen  Bandplatten  nelimen  nur  langsam  an  Zahl 
zu,  die  unteren  viel  rascher  infolge  der  verstarkten  Aufwartsbiegung 
der  Ambulacralfurclien ; die  unteren  Bandplatten  werden  fast  vollig 
von  den  immer  zalilreicher  werdenden  Yentrolateralplatten  uberwallt.  Die 
Papulae  treten  in  immer  grosserer  Zalil  auf,  die  Porenfelder  werden 
immer  grosser  und  fliessen  in  einander ; das  Dorsalskelet  bleibt  aber  in 
Zusammenhang ; eine  Yermehrung  der  bei  Goniodiscus  sebce  vorliandenen 
Dorsalplatten  sclieint  aber  wie  bei  Goniodiscus  nur  in  ganz  unbedeuten- 
dem  Maasse  stattzufinden,  wahrend  die  Beticularia  stark  in  die  Lange 
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wachsen.  Die  bereits  bei  Goniodiscus  mehr  oder  weniger  aufgeblahten 
admarginalen  Platten  des  Dorsalskelets  sind  auch  bei  Culcita  noch  von 
auffallender  Grosse  und  Dicke,  so  dass  sie  auf  Hartlaub  den  Eindruck 
machten,  wie  wenn  eine  dritte  Marginalplattenreihen  entwiekelt  ware  (Taf. 
XXXIX,  Fig.  66). 

“ Einen  Charakter  nocli  finden  wir  bei  Culcita  selir  viel  weiter  entwiekelt 
als  bei  Goniodiscus : die  interradiaren  Septenpfeiler  sind  bei  Goniodiscus  nocli 
verhaltnissmassig  einfach  und  von  unbedeutender  Beweglichkeit.  Bei  Culcita 
finden  wir  sclion  bei  den  kleineren  Exemplaren  eine  betrachtlichere  Anzahl 
yon  Zwisclienstiicken  entwiekelt,  gegenuber  Goniodiscus  sehce ; davon  sind 
die  den  Fuss  bildenden  selir  zablreich,  aber  klein,  wahrend  sie  dorsalwarts 
viel  sparlicher  werden,  aber  betrachtliche  Grosse  erreichen  (Taf.  XXXIX, 
Fig.  7).  Ferner  sind  niclit  nur  am  Bauchskelet  eine  Anzalil  von  benach- 
barten  Platten  zur  Yerstarkung  der  Fussplatte  beigezogen,  sondern  auch 
liier  sind  die  benachbarten  Platten  mit  dem  Septenpfeiler  verwachsen,  der 
sich  marginalwarts  bis  zum  dritten  Interradiale  fortsetzt ; die  meisten  der 
den  Pfeiler  zusammensetzenden  Stiicke  sind  leiclit  gegen  einander  beweglich, 
so  dass  er  nunmehr  den  mannigfaltigsten  Formveranderungen  des  Seesterns 
von  Kugel-  bis  Plattengestalt  zu  folgen  vermag  (Taf.  XXXIX,  Fig.  66  u. 
7).  In  dieser  Beziehung  hat  sich  die  Gattung  Culcita  liocli  iiber  den  Zu- 
stand  erhoben,  an  den  die  Gattung  Goniodiscus  und  ihre  naheren  Yerwandten 
noch  gefesselt  sind,  die  ihre  plattenformige  Korpergestalt  nicht  zu  andem 
vermogen.” 

In  subsequent  paragraphs  the  author  discusses  the  mutual  relationships 
of  Pentagonasteridce,  Pentacerotidce,  Antheneidce  and  Gymnasteriidce , laying 
special  weight  on  the  character  of  the  dorsal  skeleton,  the  interradial  septa 
and  the  distribution  of  alveolar  pedicellarise  on  the  abactinal  side. 

Under  the  genus  Hosia  Yerrill  expresses  his  opinion  as  follows  [’99, 
p.  149]  : “ When  Gray  established  this  genus,  in  1840,  he  referred  to  it 

only  II.  flavescens.  Perrier  (1876)  has  redescribed  the  types  of  this  species 
and  refers  them  to  two  distinct  species  of  true  Anthenea  (Gray,  1849).  There- 
fore Hosia  becomes  a synonym  of  the  latter.  In  1847  and  1866,  Gray  added 
another  species  H.  spinulosa  to  Hosia,  but  according  to  Perrier  (1876),  who 
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reexamined  Gray’s  type,  tliis  species  belongs  to  a different  genus.  He  re- 
ferred it  to  his  section  C of  Pentagonaster.  It  has  spinulose  marginal  plates, 
and  also  valvular  pedicellarise.  It  is  probably  an  immature  species  of  Tosia 
or  of  some  closely  related  genus.” 

Ludwig  [’99,  p.  539]  mentions  Goniodiscus  sebce  from  the  Zanzibar  re- 
gion, “von  Ibo  (Querimba)  durch  Peters  (1852),  von  den  Seycliellen  durch 
Doderlein  (1898).”  He  also  mentions  “ Culcita  pentangularis  Gray  (vielleiclit 
identiseli  mit  C.  plana  Hartlaub,  von  Mosambique  durch  Perrier  (1875)  ” 
[’99,  p.  540]. 

Bedford  describes  C.  novce-guinece,  var.  arenosa  from  Singapore  [:00,  p. 
296]: 

“ Locality . This  species  is  fairly  common  on  Pulo  Rengkam,  Singapore, 
between  tide-marks  on  the  reef ; it  lives  in  company  with,  and  appears  to 
have  a mode  of  life  similar  to,  the  large  tropical  species  of  Muelleria. 

“ Distribution.  This  variety  has  previously  been  recorded  from  Amboina, 
Ceram  Laut,  and  the  Sandwich  Islands. 

“ Unfortunately  I have  only  examined  one  specimen  with  care,  so  that 
I do  not  know  whether  the  other  recorded  varieties  of  the  species  also  occur 
in  the  district.  This  specimen  must  certainly  be  regarded  as  the  C.  arenosa 
of  Perrier  ; the  pore-areas  are  not  distinct  from  each  other  but  tend  to 
unite  over  the  whole  abactinal  surface,  leaving  small,  distinct  islands  which 
are  devoid  of  pores  and  granular,  the  larger  of  these  spaces  being  about 
the  same  size  as  the  madreporite;  they  are  devoid  of  large  spines,  thus 
differing  from  typical  arenosa  and  approaching  G.  coriacea  M.  & T.  The 
madreporite  is  an  irregular  oval  structure,  and  is  quite  prominent,  being 
bordered  with  a few  large  blunt  spines ; it  measures  13  mm.  x 6.5  mm. 

“ Dr.  Doderlein  has  shown  that  C.  novce-guinece  differs  from  the  West- 
ern species  C.  schmideliana  in  the  character  of  granulation  of  the  ventro- 
laterals,  the  larger  granules  not  being  divided  up  into  distinct  groups  cor- 
responding  to  the  subjacent  plates  in  the  former.  In  the  specimen  now 
described  this  holds  good,  and  parallel  to  the  ambulacral  furrow  up  to 
within  a distance  of  about  7 mm.  from  it  the  granules  enlarge  gradually  up 
to  the  furrow,  where  they  form  a conspicuous  edging ; in  the  adambulacral 
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armature  there  are  3 to  6 furrow-spines  (usually  5)  on  each  plate,  the  outer 
row  being  extremely  irregular  and  poorly  developed,  over  a large  part  of 
the  arms  it  seems  to  disappear  completely. 

“ Dr.  Sluiter  has  pointed  out  how  impossible  it  is  in  this  genus  to 
rely  on  shape  for  specific  diagnosis ; and  in  this  species,  at  any  rate,  this 
character  depends  almost  entirely  on  the  mode  of  preservation.  During  life, 
especially  when  left  dry  on  the  reef  at  low-tide,  the  outline  may  alter  con- 
siderably, and,  if  placed  on  a flat  surface  with  the  actinal  side  downwards, 
the  upper  side  would  flatten  out  over  the  edge,  so  that  the  ambulacral 
furrow  would  appear  confined  to  the  lower  side  (cf.  C.  acutispinosa  Bell)  ; 
also  when  specimens  are  placed  in  a basin  and  spirit  is  poured  over  them, 
the  lower  surface  (abactinal  or  actinal)  will  often  accommodate  itself  to  the 
shape  of  the  bottom  of  the  vessel.  R-fr=  195  mm.” 

As  late  as  1903  this  species  is  mentioned  by  Bell  [:03,  p,  245]  from 
Zanzibar  under  the  name  of  “ Culcita  pentangular  is,  Gray.” 

Ludwig  [:05,  p.  156]  mentions  specimens  of  this  species  from  the 
following  localities : one  specimen  from  the  reef  near  Papeete,  Society  Is- 
lands, September  26,  1899 ; one  specimen  from  the  reef  near  Neiafu,  Vavau 
Island,  Tongo  Island,  December  5,  1899 ; two  specimens  from  the  reef  near 
Ponape,  Caroline  Islands,  February  12,  1900.  He  then  adds  the  following 
remark  : “ Die  stark  verdriickten  Exemplare  haben  einen  Durchmesser  (R  4-  r) 

von  145-185  mm.  und  eine  Hohe  von  33-55  mm.” 

Fisher  has  the  following  remark  on  C.  arenosa  [:06,  p.  1076].  “This 
species  was  not  taken  by  the  Albatross  expedition.  The  specimen  which 
Perrier  described  was  collected  by  the  expedition  of  Eydoux  and  Souleyet 
in  the  Bonite  in  1837,  4 des  lies  Sandwich.’  ” In  the  same  work  he  pro- 
poses a new  generic  name  for  Goniodiscus  sebce  and  describes  it  at  length  as 
follows  [:06,  p.  1070] : 

44  Genus  Goniodiscides , new  name. 

44  Goniodiscus  Muller  and  Troschel,  System  der  Asteriden,  1842,  p. 
57.  Emended  by  Perrier,  Revision  des  Stellerides,  1875,  p.  229.  Type, 
sens,  nov.,  Goniodiscides  sebce. 

44  This  genus  is  equivalent  to  that  long  known  as  Goniodiscus.  Under 
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existing  rules  of  nomenclature  Goniodiscus  is  untenable  because  it  was  pro- 
posed by  Muller  and  Troschel  to  include  previously  described  genera  of 
Gray  (. Antlienea , Nectria , Tosia)  as  well  as  species  unknown  to  Gray.  If 
this  group  had  really  constituted  a genus  the  oldest  name,  Antlienea , should 
have  been  used.  Likewise  the  type  (first  species)  of  Goniodiscus  is  the  same 
species,  under  a different  name,  as  the  type  of  Gray’s  Antlienea.  Muller  and 
Troschel  included  the  following  species  under  their  Goniodiscus : Pentago- 
nulus  [. Antlienea ],  sehce,  'placenta  [ Tosia],  regularis  [unknown],  pleyadella , ocel- 
liferus  [Nectria],  cuspidatus , mammillatus  [Tosia],  capella  [since  made  the 
type  of  Ogmaster  v Martens].  This  left  sehce,  regularise),  pleyadella,  and 
cuspidatus.  Goniodiscus  has  subsequently  been  used  for  these  species,  but 
since  the  name  was  originally  applied  to  a composite  group  and  was  a 
synonym  as  soon  as  made,  it  should  be  discarded  for  all  time.  As  there  ap- 
pears to  be  no  subsequent  name1)  available  I propose  Goniodiscides,  with 
Goniodiscides  sehce  as  type. 

“ Goniodiscides  sehce  (Muller  and  Troschel).  PI.  XIX,  fig.  3. 

“ Goniodiscus  sehce  Muller  and  Troschel,  System  der  Asteriden,  1842, 
p.  58. 

“ An  example  of  this  curious  species,  the  first  from  the  Hawaiian  Is- 
lands, was  taken  by  Mr.  H.  W.  Henshaw  at  Hilo,  on  the  windward  side 
of  the  Island  of  Hawaii.  (Accession  no.  42800,  U.  S.  Xat.  Mus.)  No  speci- 
mens -were  secured  by  the  expedition  of  1902. 

“Concerning  the  capture  of  this  specimen,  Mr.  Henshaw  has  sent  me 
the  following  notes  : £ They  are  by  no  means  rare  in  a small  inlet  some  three 

miles  south  of  Cocoanut  Island.  If  I remember  rightly,  all  I found  were 
under  stones  in  shallow  water,  two  or  three  feet  deep.  In  other  words,  so 
far  as  I have  observed  it,  it  was  a littoral,  shallow  water  species.’  This  is 
the  only  species  of  starfish,  so  far  as  I am  aware,  that  may  be  collected 
along  shore  in  the  islands,  unless  Ophidiaster  lorioli  be  excepted. 


1)  “ Metopaster  Sladen  (Monog.  on  Brit.  Fossil  Echinod.  from  Cretaceous,  II,  Asteroidea, 
pt.  II.  ( Pal.  Soc.  Monog.  1893,  p.  13)  is  near  this  genus,  but  is  hardly  identical,  as  has  been 
claimed.  (Valette,  Note  sur  quelques  Stellerides  de  la  Craie  Senonienne  du  Dep.  de  l’Yonne. 
Bull  Soc.  l’Yonne,  lvi,  1902,  p.  7.)  ” 
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“ Tliis  specimen  agrees  very  well  with  the  original  description  of  Muller 
and  Troschel,  and  with  the  notes  given  by  de  Loriol  (Mem.  de  Societe 
Phys.  et  d’Hist.  Nat.  Geneve,  XXIV,  1885,  p.  48).  De  Loriol  also  gives 
a good  figure  (op.  cit.,  pi.  XY,  fig.  6)  with  which  our  example  shows  a 
few  unimportant  points  of  difference. 

“ Form  pentagonal,  the  sides  of  disk  only  very  slightly  curved  inward. 
R=29  mm.;  r=23.5  mm.  11  = 1.23  r.  As  noted  by  de  Loriol  there  are  14 
superomarginals  to  a side,  or  7 to  the  ‘ ray  ’,  instead  of  6,  as  stated  by 
Muller  and  Troschel.  The  ultimate  plate  of  each  series  is  very  small, 
and  is  wedged  between  the  penultimate  and  ocular  plates.  There  are  9 in- 
feromarginals  to  the  ray,  the  last  plate  being  very  small  indeed. 

“ The  superomarginals  are  somewhat  tumid,  and  are  broader  than  high. 
Besides  the  even,  fine  granulation,  each  bears  from  2 to  10  conspicuous, 
low,  hemispherical,  or  subconical,  tubercular  granules,  unevenly  disposed. 
Inferomarginals  are  similarly  armed.  There  are  no  pedicellariae  on  any  of 
the  marginal  plates.  Between  the  two  series  of  marginal  plates,  on  the 
lateral  wall  of  the  body,  is  a row  of  5 to  7 pits,  each  of  which  occurs  at 
the  junction  of  a dorso ventral  with  the  horizontal  suture. 

“ Abactinal  surface  is  covered  with  a much  finer  granulation  than  the 
actinal,  and  each  plate  is  surrounded  by  6 to  8 papular  areas  which  appear 
in  many  cases  practically  confluent.  These  areas  contain  8 to  20  pores,  and 
a cuneiform  area  containing  about  15  to  18  pores  occurs  between  the 
dorsal  ends  of  the  superomarginal  plates  (excepting  between  5 and  6 and  0 
and  7).  Each  abactinal  plate  bears  near  the  centre  1 to  3 of  the  tubercular 
granules,  a few  of  which  occur  also,  here  and  there,  over  the  papular  areas. 
A number  of  plates  toward  centre  of  disk  bear  small  bivalved  pedicellarise 
similar  to  those  of  Pentcicevos  and  flush  with  the  general  level  of  the  granu- 
lation. These  are  not  very  numerous  and  are  irregularly  scattered,  never 
more  than  2 to  a plate.  The  madreporic  body  is  raised  above  the  general 
surface  and  is  situated  about  one- third  the  distance  from  the  centre  to  margin. 
About  its  border  are  several  tubercular  granules.  The  plates  toward  the 
end  of  ray  and  adjacent  to  superomarginals  appear  to  be  a trifle  convex, 
the  tumidity  being  surmounted  by  the  granule,  or  granules. 
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“ The  actinal  intermediate  plates  are  arranged  in  chevrons  and  decrease 
in  size  toward  the  margin.  They  are  polygonal,  and  covered  with  a 
coarser  granulation  than  the  dorsal  plates — a granulation  which  increases 
somewhat  in  coarseness  toward  the  centre  of  each  slightly  convex  plate, 
which  is  surrounded  by  1 to  5 enlarged  granules,  usually  of  unequal  size. 
Scattered  here  and  there  are  bivalved  pedicellarise,  0.25  to  0.75  mm.  in 
length. 

“ The  furrow  spinelets  are  4 to  5 in  number,  robust,  short,  truncate, 
slightly  flattened,  the  adoral  spinelet  shorter  than  the  others.  On  the 
actinal  surface  of  the  plate  stands  a longitudinal  series  of  2 or  3 shorter, 
thicker,  granuliferous  spinelets,  with  often  1 to  2 smaller  granules  standing 
in  line  at  either  end  of  the  series.  Occasionally  a very  small  bivalved 
X>edicellaria  stands  at  the  adoral  end  of  the  series  out  of  line.  Behind  the 
actinal  series  the  fine  granulation  of  the  general  surface  begins,  decreasing 
in  size  toward  outer  end  of  plate.  The  furrow  spinelets  appear  a trifle 
shorter  and  heavier  than  those  figured  by  DE  Loriol.  A few  of  the  prox- 
imal adambulacral  plates  have  6 furrow  spinelets. 

“ This  species  has  a wide  range,  being  found  in  following  localities : 
Bed  Sea,  Moluccas,  New  Guinea  [Muller  and  Troschel],  Mauritius, 
Macassar  (Celebes),  Fiji  Islands  [de  Loriol],  Ceylon,  Madagascar,  ‘ East- 
ern Archipelago  ’ [Sladen].  Its  capture  in  the  Hawaiian  Islands  consider- 
ably extends  its  known  range.” 

The  following  notes  on  this  species  by  Clark  is  important  as  pointing 
out  clearly  for  the  first  time  that  the  starfish  Goniodiscus  sebce  is  a young 
form  of  C.  novce-guincce  [Clark,  : 08,  p.  281]1;> : 

“ 3 specimens,  80-130  mm.  in  diameter.  Sorong,  New  Guinea. — 1 speci- 
men, 75  mm.  in  diameter.  Amboina.  Barbour  collection. 

“ The  small  series  of  Culcitas  brought  home  by  Mr.  Barbour  is  of 
great  interest  because  they  prove  that  the  starfish  hitherto  known  as 
Goniodiscus  sebce  is  the  young  of  Culcita  novce-guinece  and  not  a distinct 
species  related  to  the  ancestral  stock  from  which  Culcita  has  sprung,  as 
Doderlein  has  so  ably  argued  (Semon’s  Zool.  Forscli.  Aust.,  5,  If.  4,  p.  489 


1)  References  to  Muller  and  Troschel,  Syst.  p.  38  and  58  omitted. 
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-504).  The  specimen  from  Amboina  is  clearly  Goniodiscus  sebce,  agreeing 
not  only  with  Muller  and  Troschel’s  description,  but  with  de  Loriol’s 
{1885.  Mem.  Soc.  Phys.,  Geneve,  29,  p.  48 ; Plate  15,  figs.  6-6e)  descrip- 
tion and  figures,  and  with  specimens  in  the  Museum  of  Comparative 
Zoology  collection  from  the  Gilbert  and  Marshall  Islands.  It  cannot,  how- 
ever, be  separated  in  any  way  from  the  slightly  larger  young  Culcita  from 
Sorong,  which  is  certainly  identical  with  the  other  two  specimens.  On  the 
actinal  side  the  latter  are  exactly  like  Doderlein’s  (1896.  Semon’s  Zool. 
Forch.  Aust,  5,  If.  3,  p.  301-322)  figures  (Plate  20,  fig.  9)  of  C.  novce- 
guinece , but  abactinally  one  is  like  C.  n.  plana  (Plate  19,  fig.  1),  while  the 
other  (the  largest  of  all)  is  like  C.  n.  arenosa  (Plate  19,  fig.  5).  Judging 
from  the  54  Culcitas  accessible  to  me,  it  seems  doubtful  "whether  the 
varieties  (or  subspecies)  of  G.  novce-guinece,  so  carefully  worked  out  by 
Doderlein,  are  really  sufficiently  distinct  to  warrant  their  recognition. — Mr. 
Barbour’s  specimens  were  collected  about  the  reefs  and  were  of  a yellowish- 
brown  colour,  with  something  of  an  olive  tint  when  alive.  They  were  all 
flat  and  more  or  less  discoidal  in  life  and  showed  no  tendency  to  the 
spherical  form  characteristic  of  many  adult  Culcitas.” 

Kcehler  in  his  recently  published  monograph  on  Indian  starfishes 
makes  several  remarks  of  interest  on  this  species  and  points  out  that  Hosea 
spinulosa  Gray  is  a very  young  form  of  it  [Kcehler,  : 10,  p.  119] : 

“ lies  Andaman.  Quelques  echantillons. 

“ Tous  les  individus  que  je  rapporte  a la  Culcita  novce-guinece  sont  tres 
jeunes,  et,  a part  le  plus  grand  dans  lequel  It =43  mm.,  ils  offrent  les 
caracteres  du  Goniodiscus  sebce , forme  qui  ne  represente,  comme  on  le  sait, 
que  de  jeunes  Culcites.  Je  ne  crois  pas  me  tromper  en  rapportant  ces 
echantillons  a la  Culcita  novce-guinece,  en  raison  de  la  presence  de  tuber- 
cules  au  milieu  des  aires  poriferes  et  des  caracteres  des  plaques  latero- 
ventrales ; mais  il  est  deja  difficile  de  separer  les  especes  du  genre  Culcite 
lorsqu’il  s’agit  d’adultes,  a plus  forte  raison  les  differences  sont-elles  delicates 
a apprecier  lorsqu’on  est  en  presence  de  formes  jeunes. 

“Les  caracteres  des  jeunes  Culcites  out  deja  ete  etudies  depuis  long- 
temps  par  plusieurs  auteurs.  Sans  parler  des  Asteries  que  Gray  a repre- 
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sentees  sous  les  110ms  de  Randasia  granulata  et  de  R.  spinulosa  (66,  PL  IT, 
fig.  1 et  PI.  XII,  fig.  3),  je  rappellerai  que  de  Lobiol  (85,  p.  64  et  suivantes) 
a decrit  differents  stades  jeunes  de  la  C.  scJimideliana  de  l’ile  Maurice,  et 
il  a meme  fait  remarquer  qu’une  Culcite  n’ayant  que  58  mm.  de  diametre 
avait  tout  a fait  l’apparence  d’un  Goniodiscus ; les  dessins  que  ce  savant  a 
publie  sont  tres  interessants  (85,  PL  XX,  fig.  1 a 6).  Par  une  coincidence 
tres  curieuse,  de  Lobiol  a etudie,  dans  le  meme  travail,  a la  fois  le  Gonio- 
discus sebce  et  un  autre  Goniodiscus  auquel  il  a donne  le  nom  de  G.  studeri 
(Pl.  XV,  fig.  6 et  7),  et  l’on  peut  etre  surpris  qu’un  observateur  aussi 
sagace  n’ait  pas  songe  a rapporter  au  Goniodiscus  sebce  les  jeunes  Culcites 
qu’il  decrivait  d’autre  part.  Il  fait  remarquer  cependant  que  la  petite  Culcite 
representee  Pl.  XX,  fig.  3 de  son  memoire,  a tous  les  caracteres  d’un  Gonio- 
discus. 

“ Les  jeunes  Culcites  representees  par  de  Lobiol  ont  toutes  des  tuber- 
cules  bien  developpes  et  assez  nombreux  sur  les  trabecules  du  reseau  calcaire 
de  la  face  dorsale  du  corps,  et,  cliez  des  exemplaires  mesurant  58  mm.  de 
diametre,  les  granules  des  plaques  latero-ventrales  offrent  bien  les  caracteres 
de  la  G.  scJimideliana,  c’est-a-dire  qu’ils  laissent  distinguer  un  amas  central 
de  gros  granules  entoures  de  granules  periplieriques  tres  fins. 

“ Dans  son  important  travail  sur  la  croissance  et  les  affinites  du  G. 
sebce  (98,  p.  404,  Pl.  XXXIX  et  XL),  Dodeblein  a montre  les  ressemblances 
que  cette  forme  presente  avec  la  C.  scJimideliana  et  il  insiste  sur  les  im- 
portants  cliangements  que  subit  le  G.  sebce  au  cours  de  son  evolution. 
C’est  grace  a ces  cliangements  qu’il  se  presente  d’abord  sous  la  forme  de 
Pentagonaster  spinulosus  rangee  dans  les  Pentagonasterides,  puis  sous  celle 
qui  l’avait  fait  classer  parmi  les  Goniasterides  sous  le  nom  de  G.  sebce , 
Xiour  prendre  enfin,  a l’etat  adulte,  les  caracteres  des  Pentacerotides  lorsqu’il 
est  devenu  une  Culcite. 

“ Cette  maniere  de  voir  a ete  confirmee  en  1908  par  L.  Clark  (08,  p. 
281),  qui  a pu  s’assurer,  en  etudiant  une  serie  considerable  de  Culcites,  que 
le  G.  sebce  efcait  le  jeune  de  la  Culcita  novce-guinece. 

“ Dodeblein  a decrit  et  pliotograpliie  une  serie  tres  interessante  de  G . 
sebce  de  differentes  tailles  dont  le  diametre  est  compris  entre  15  et  66  mm. 
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Dans  ie  plus  petit  echantillon  du  Musee  de  Calcutta,  It  = 23  mm.  et  le 
diametre  est  de  35  a 37  mm.;  dans  le  plus  grand,  11=43  mm.  et  le  diametre 
est  de  65  mm.  Ces  echantillons  different  quelque  peu  de  ceux  qui  ont  ete 
etudies  par  Dodeelein  et  il  me  parait  utile  de  les  examiner  en  detail. 

“ Les  deux  plus  petits  exemplaires  portent  le  no.  2235 ; leurs  dimensions 
respectives  sont  les  suivantes : It =23  et  25  mm.,  r=17  mm.  Dans  le  plus 
petit  (PI.  IX,  fig.  3),  le  corps  est  pentagonal  avec  les  cotes  legerement  ex- 
caves,  tandis  que  dans  l’autre  les  differences  entre  It  et  r sont  plus  accen- 
tuees,  les  cotes  sont  un  peu  plus  excaves  et  l’on  commence  a apercevoir 
une  indication  des  bras.  Le  plus  petit  est  intermediaire  comme  taille  entre 
les  jeunes  Culcites  representees  par  Dodeelein  (98,  PI.  LX,  fig.  3 et  4), 
dont  le  diametre  etait  compris  entre  29  et  44  mm.  Les  plaques  marginales 
dorsales  sont  remarquablement  saillantes  dans  leur  region  mediane  et  elles 
sont  separees  par  des  sillons  tres  profonds.  Elies  sont  au  nombre  de  sept 
de  cliaque  cote  et  constituent  une  bordure  tres  large  et  tres  apparente ; 
elles  sont  separees  les  unes  des  autre  sur  leur  tiers  interne  par  les  aires 
poriferes  externes  petites  et  triangulaires ; la  premiere  plaque  de  chaque 
cote  est  notablement  plus  large  que  les  suivantes.  Leur  surface  est  couverte 
de  granules  tres  fins  comme  on  en  voit  sur  les  autres  plaques  de  la  face 
dorsale ; mais,  de  plus,  chacune  d’elles  offre  sur  la  ligne  mediane  une  ran- 
gee de  trois  a cinq  petits  tubercules.  Les  plaques  latero-dorsales  sont  tout 
a fait  planes ; elles  offrent  une  forme  liexagonale  souvent  tres  reguliere,  avec 
des  cotes  concaves  entre  lesquels  prennent  place  les  petites  aires  poriferes. 
Independamment  de  la  granulation  generate  tres  fine,  chacune  d’elles  porte, 
dans  sa  region  centrale,  soit  un  petit  tubercule  unique,  soit  un  groupe  de 
deux  ou  trois  petits  tubercules  toujours  plus  fins  que  ceux  des  plaques 
marginales.  Les  aires  poriferes,  arrondies,  sont  bien  distinctes  et  beaucoup 
plus  petites  que  les  plaques  elles-memes ; elles  renferment  le  plus  souvent 
un  ou  deux  petits  granules  chacune.  Des  pedicellaires  valvulaires  se  montr- 
ent  sur  un  certain  nombre  de  .plaques  et  les  plus  grands  se  trouvent  sur 
la  rangee  situee  immediatement  en  dedans  des  marginales,  ou  sur  les 
plaques  qui  precedent  cette  rangee.  La  disposition  generale  des  plaques 
est  la  suivante.  II  n’existe  ni  radiales  ni  interradiales  primaires ; la  region 
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centrale  est  occupee  par  quelques  plaques  irregulierement  disposees,  dont  quatre 
entourent  l’anus,  puis  on  observe,  dans  cliaque  radius,  une  rangee  carinale 
d’une  demi-douzaine  de  plaques  liexagonales,  de  cliaque  cote  de  laquelle  se 
montre  une  rangee  laterale  de  plaques,  ayant  a peu  pres  la  meme  taille  et 
la  meme  forme.  Les  autres  plaques  sont  un  peu  plus  petites  et  leur  forme 
est  moins  reguliere  ou  simplement  arrondie.  La  plaque  madreporique  est 
ovalaire  et  allongee  suivant  l’interradius.  Les  plaques  latero-dorsales  placees 
immediatement  en  dedans  des  marginales  forment  une  rangee  bien  distincte  ; 
elles  sont  arrondies,  saillantes  et  elles  portent  generalement  cliacune  un 
petit  tubercule  en  leur  milieu.  Les  cinq  rangees  ainsi  formees  sont  paral- 
lels aux  cinq  cotes  du  corps  et  cliacune  d’elles  comprend  une  dizaine  de 
plaques ; les  trois  plaques  moyennes,  qui  correspondent  au  fond  des  arcs 
interradiaux,  sont  moins  saillantes  que  les  autres  et  elles  ne  depassent  guere 
le  niveau  des  autres  plaques  latero-dorsales ; leur  tubercule  central  est  aussi 
plus  petit  ou  meme  fait  completement  defaut ; la  plaque  mediane  correspond 
toujours  a l’intervalle  qui  separe  la  premiere  plaque  marginale  de  chaque 
serie  de  sa  congenere  de  l’autre  serie. 

“ Les  plaques  latero- ventrales  forment  des  rangees  tres  regulieres,  les 
unes  longitudinales  et  paralleles  aux  adambulacraires,  et  les  autres  trans- 
versales  allant  des  adambulacraires  aux  marginales  ventrales.  On  peut  dis- 
tinguer  trois  rangees  longitudinales,  la  premiere  allant  jusqu’a  la  cinquieme 
marginale  ventrale,  et  la  troisieme  allant  jusqu’a  la  limite  de  separation 
de  la  troisieme  et  de  la  quatrieme  marginales  ventrales;  quelques  autres 
plaques  occupent  le  reste  des  aires  interradiaires.  Ces  plaques  ont  une 
forme  tres  reguliere,  carree  ou  liexagonale,  et  elles  offrent  des  granules  un 
peu  plus  gros  que  sur  la  face  dorsale ; on  distingue,  au  centre,  un  petit 
groupe  de  trois  ou  quatre  granules  plus  forts,  dont  l’un  est  en  general  plus 
developpe  encore  que  les  autres.  De  plus,  cliacune  de  ces  plaques  porte 
un  pedicellaire  valvulaire. 

“ Les  plaques  marginales  ventrales,  au  nombre  de  six,  correspondent 
aux  dorsales,  sauf  la  sixieme  qui  est  placee  en  face  des  deux  dernieres 
marginales  dorsales.  Ces  plaques  ont  une  face  externe  tres  saillante  et  elles 
sont  separees  par  des  sillons  profonds,  mais  la  face  ventrale  est  moins  con- 
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vexe ; elles  sont  beancoup  moins  larges  que  les  marginales  dorsales.  Comme 
ces  dernieres,  elles  possedent  un  recouvrement  general  de  granules  tres  fins, 
et  de  plus,  sur  la  ligne  mediane,  quelques  granules  plus  gros,  mais  moins 
developpes  cependant  que  sur  les  plaques  dorsales ; les  pedicellaires  font 
egalement  defaut. 

“ Les  plaques  adambulacraires  offrent  une  rangee  interne  de  cinq 
piquants  assez  forts,  obtus,  generalement  places  un  peu  obliquement ; la 
rangee  externe  est  ordinairement  formee  de  deux  piquants  plus  forts,  puis 
le  reste  de  la  plaque  est  occupe  par  quelques  rangees  de  granules  assez  fins, 
au  milieu  desquels  on  remarque  ordinairement  un  petit  pedicellaire  valvulaire. 

“ Dans  le  deuxieme  individu,  la  bordure  des  plaques  marginales  dorsales 
est  un  peu  moins  large  et  la  rangee  de  plaques  latero-dorsales  qui  lui  est 
parallele  est  un  peu  moins  distincte  et  moins  saillante. 

“ Comme  on  le  voit,  ces  deux  echantillons  repondent  absolument  au 
Pentagonaster  spinulosus . 

“ Deux  individus  un  peu  plus  grands  portent  le  no.  2*217 : les  dia- 
metres  sont  respectivement  de  50  et  53  mm.;  it =29  et  31mm.  Ils  sont 
tres  interessants  a comparer  l’un  a l’autre  parce  que,  malgre  lem*s  dimen- 
sions tres  voisines,  ils  offrent,  dans  les  caracteres  de  la  face  dorsale,  des 
differences  tres  marquees.  Dans  le  plus  petit  (Pl.  IX,  fig.  4),  les  cotes 
sont  assez  excaves  et  les  plaques  marginales  dorsales,  au  nombre  de  sept, 
forment  une  bordure  bien  apparente.  Les  premieres  plaques  de  cliaque  serie 
sont  tres  saillantes,  separees  par  des  sillons  tres  profonds  et  la  premiere  est 
toujours  plus  large  que  les  autres ; toutes  sont  separees  les  unes  des  autres, 
sur  la  moitie  de  leur  longueur  au  moins,  par  de  grandes  aires  poriferes, 
et  la  rangee  mediane  de  tubercules  que  porte  cbaque  plaque  est  bien 
developpee.  La  rangee  de  plaques  latero-dorsales  qui  vient  immediatement 
en  dedans  des  marginales  est  toujours  tres  apparente,  et  les  plaques  distales 
font  une  saillie  bien  marquee ; les  autres  plaques  latero-dorsales  sont  dis- 
tinctes  les  unes  des  autres  et  elles  offrent  le  meme  arrangement  que  dans 
les  deux  echantillons  precedents,  mais  leur  forme  liexagonale  s’exagere  et 
on  constate  qu’elles  se  relient  les  unes  aux  autres  par  des  travees  etroites 
iimitant  des  aires  poriferes  comparativement  plus  developpees.  Sur  la  ligne 
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mediane  interradiale,  les  plaques  sont  un  peu  plus  grands  que  les  autres  et 
leurs  limites  sont  moins  nettes ; les  tubercules  qu’elles  portent  sont  peu 
nombreux  et  relativement  petits.  Les  pedicellaires  valvulaires  sont  de 
petite  taille,  mais  assez  nombreux.  Cliaque  aire  porifere  presente  un  ou 
deux  petits  granules  distincts.  La  plaque  madreporique  est  piriforme,  saill- 
ante  et  assez  petite ; la  plaque  apicale,  tres  petite  et  triangulaire,  est 
terminee  par  deux  tubercules : elle  est  entierement  situee  sur  la  face  dorsale 
du  corps. 

“ Les  plaques  latero-ventrales  forment  quatre  rangees  paralleles  aux 
adambulacraires.  Leur  granulation  est  assez  uniforme  et  des  granules 
centraux  plus  gros  que  les  autres  ne  se  montrent  guere  que  sur  les 
plaques  peripheriques.  En  revanche  toutes  les  plaques  portent  des  pedi- 
eellaires  assez  grands  et  atteignant  souvent  le  nombre  de  trois  par 
plaque ; ces  pedicellaires  sont  diriges  en  tons  sens,  mais  ils  sont  toujours 
rapproches  du  centre  de  la  plaque.  Les  plaques  marginales  ventrales 
sont  au  nombre  de  liuit ; les  dernieres  sont  beaucoup  plus  petites  que  les 
dorsales  et  les  cinq  premieres  seules  correspondent  aux  marginales  dorsales. 
Ces  plaques  sont  peu  developpees  sur  la  face  ventrale,  mais  leur  faces 
laterales  sont  convexes  et  elles  sont  separees  des  plaques  marginales  dorsales 
par  im  sillon  tres  profond  qui  presente  line  depression  tres  marquee  au 
niveau  de  cliaque  point  d’intersection.  Elies  portent,  dans  leur  region 
mediane,  des  tubercules  comme  ceux  des  plaques  dorsales,  mais  ceux-ci  sont 
au  nombre  de  deux  ou  meme  d’un  seul  sur  les  premieres  plaques  et  toujours 
d’un  seul  sur  les  suivantes.  On  remarque,  en  revanche,  que  ce  tubercule 
unique  se  developpe  davantage  sur  les  dernieres  plaques  marginales  ven- 
trales et  il  arrive  a former  un  petit  piquant  epais,  court  et  emousse.  Les 
piquants  adambulacraires  sont  disposes  comme  dans  les  echantillons  du  no. 
2235,  mais  les  pedicellaires  valvulaires  sont  plus  rares  et  plus  petits. 

“ Dans  le  deuxieme  individu,  les  cotes  sont  un  peu  moins  excaves ; les 
plaques  marginales  dorsales,  au  nombre  de  sept,  sont  moins  developpees  et 
la  bordure  qu’elles  constituent  est  moins  apparente  et  moins  large : la  pre- 
miere plaque  de  chaque  serie  est  encore  plus  large  et  plus  saillante  que 
les  suivantes.  Toutes  portent  une  rangee  mediane  de  tubercules  qui  devien- 
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nent  plus  apparents  et  plus  pointus  sur  les  dernieres  plaques ; elles  sont 
separees  par  les  aires  poriferes  sur  les  deux  tiers  au  moins  de  leur  largeur. 
On  ne  peut  plus  reconnaitre,  en  dedans  des  marginales,  que  quelques  plaques 
de  la  rangee  qui  etait  bien  distincte  dans  les  exemplaires  precedents. 
Toutes  les  plaques  latero- dor  sales  forment  ici  un  reseau  tres  apparent  dans 
lequel  il  est  encore  possible  de  distinguer  les  limites  des  plaques  hexagon- 
ales,  mais  celles-ci  se  relient  les  unes  aux  autres  par  des  travees  plus  larges 
et  les  aires  poriferes  sont  devenues  presque  aussi  grandes  que  les  plaques 
elles-memes.  Chaque  plaque  porte  ordinairement  en  son  centre,  un  on  quel- 
quefois  deux  tubercules  arrondis  et  bien  developpes,  mais,  en  revanche,  les 
granules  des  aires  poriferes  sont  rares  et  petits;  sur  la  ligne  interradiale 
mediane,  les  plaques  restent  plus  larges  et  elles  se  soudent  ensemble  de 
maniere  a former  une  bande  plus  ou  moins  apparente. 

“ Les  plaques  marginales  ventrales  sont  au  nombre  de  neuf : les  cinq 
premieres  correspondent  aux  dorsales,  mais  les  suivantes  alternent  de  plus 
en  plus  avec  ces  dernieres.  La  ligne  de  separation  des  deux  rangees  est 
moins  profonde  et  elle  constitue  une  ligne  en  zig-zag  n’oflrant  de  depres- 
sions aux  points  de  rencontre  des  plaques  que  dans  la  premiere  moitie  des 
bras ; dans  la  seconde  moitie,  la  separation  des  deux  rangees  dorsale  et 
ventrale  est  a peine  indiquee.  Les  marginales  ventrales  sont  tres  peu 
developpees  sur  leur  cote  ventral ; elles  ofTrent  toujours  quelques  tubercules 
medians  qui  se  developpent  davantage  sur  les  dernieres. 

“ L’echantillon  portant  le  no.  2218  a un  diametre  de  48  a 49  mm. ; 
11=28  mm.  II  correspond  assez  exactement  a la  figure  de  Eandasia  granu- 
late donnee  par  Gray  (66,  PI.  II,  fig.  1).  Cet  individu  est  peu  different 
du  precedent,  mais  les  tubercules  des  plaques  sont  plus  developpes  ; d’autre 
part,  les  contours  des  plaques  sont  plus  distincts  et  chacune  porte  en  son 
centre  un  petit  tubercule.  En  dedans  des  plaques  marginales  dorsales,  il 
existe  encore  une  rangee  distincte  de  plaques  latero-dorsales  assez  saillantes. 
Les  aires  poriferes  ofirent  de  petits  granules.  Les  plaques  marginales 
dorsales  sont  tres  saillantes  et  forment  une  large  bordure ; elles  sont  a 
peine  separees  les  unes  des  autres  sur  la  moitie  de  leur  largeur  par  des 
aires  poriferes  tres  amincies.  Les  plaques  marginales  ventrales  sont  assez 
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developpees  sur  leur  face  ventrale.  La  plupart  des  plaques  latero-ventrales 
portent,  dans  leur  region  centrale,  un  et  rarement  deux  ou  trois  petits  tu- 
bercules  qui  deviennent  plus  gros  sur  les  plaques  peripheriques  et  qui  sont 
accompagnes  d’un  ou  de  deux  pedicellaires,  rarement  davantage.  Cet  ex- 
emplaire  est  aussi  voisin  de  celui  que  Fisher  a represente  (06,  PI.  XXIX, 
fig.  3),  mais  sur  celui-ci  les  plaques  marginales  dorsales  sont  moins  saill- 
antes,  la  granulation  de  la  face  dorsale  est  plus  uniforms  et  la  rangee  de 
plaques  latero-dorsales  en  dedans  des  marginales  est  moins  distincte. 

“Dans  l’exemplaire  no.  8728,  R = 27  mm.  et  le  diametre  est  de  47  mm. 
Bien  qu’a  peine  plus  petit  que  le  precedent,  il  en  differe  par  les  plaques 
dorsales  formant  deja  un  reseau  plus  marque ; les  marginales  dorsales  sont 
moins  larges  et  moins  liautes,  et  la  rangee  de  plaques  dorsales  en  dedans 
des  marginales  est  a peine  reconnaissable.  Les  plaques  latero-dorsales  n’ 
offrent  pour  ainsi  dire  pas  de  tubercules;  les  marginales  ventrales  sont  un 
peu  moins  developpees  sur  leur  cote  ventral.  L’exemplaire  n’est  d’ailleurs 
pas  bien  conserve  et  toute  une  moitie  est  plus  ou  moins  endommagee. 

“ Dans  l’exemplaire  no.  8339,  It =34  mm.  et  le  diametre  est  de  57  mm.; 
les  cotes  sont  assez  excaves  et  les  bras  sont  distincts  et  pointus  (PI.  IX, 
fig.  5).  Cet  individu  rappelle  beaucoup  le  deuxieme  exemplaire  du  no. 

2217,  seulement  la  disposition  en  reseau  des  plaques  latero-dorsales  est 

moins  apparente ; celles-ci  offrent  d’assez  nombreux  petits  tubercules  arrondis, 
et  les  aires  poriferes  presentent  quelques  petits  granules.  Les  plaques 
marginales  dorsales,  au  nombre  de  sept,  ne  sont  pas  tres  larges,  mais  elles 
sont  tres  saillantes  et  separees  sur  les  deux  tiers  de  leur  longueur  par  des 
aires  poriferes  assez  larges ; cliacune  d’elles  porfce  une  rangee  mediane  de 

quatre  ou  cinq  gros  tubercules.  La  rangee  qui  vient  immediatement  en 

dedans  des  plaques  marginales  dorsales  est  encore  indiquee. 

“ Les  plaques  marginales  ventrales  sont  au  nombre  de  neuf ; elles 
correspondent  aux  marginales  dorsales  dans  la  premiere  moitie  des  bras, 
ensuite  elles  alternent  quelque  peu  avec  ces  dernieres.  La  ligne  de  separa- 
tion entre  les  deux  rangees  est  assez  profonds  avec  des  depressions  bien 
marquees.  Les  premieres  plaques  offrent  sur  leur  ligne  mediane  deux  ou 
trois  granules  cliacune : la  quatrieme  et  la  cinquieme  en  ont  quatre  ou  cinq, 
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puis  le  nombre  diminue  et  tombe  a un  ou  deux  sur  les  dernieres;  la  face 
ventrale  de  ces  plaques  est  peu  developpee,  mais  la  face  externe  est  assez 
saillante.  Les  plaques  latero-ventrales  offrent  ordinairement  deux  ou  trois 
granules  eentraux  plus  gros  que  les  autres,  mais  les  pedicellaires  valvu- 
laires  sont  peu  abondants.  Les  piquants  adambulacraires  de  la  rangee  ex- 
terne sont  souvent  au  nombre  de  trois. 

“ Les  trois  individus  portant  le  no.  2213  sont  sensiblement  plus  grands 
que  les  precedents ; deux  d’entre  eux  ont  a peu  pres  la  meme  taille  et  11 
varie  entre  40  et  42  mm.,  le  diametre  est  de  70  mm. ; dans  le  troisieme, 
R=42  a 44  mm.  et  le  diametre  arrive  a 75-76  mm.  L’interet  de  ces 
echantillons  provient  surtout  des  differences  qu’ils  presentent,  malgre  leurs 
dimensions  tres  voisines : les  deux  plus  petits  ont  encore  des  caracteres  de 
Goniodiscus , tandis  que  le  troisieme  est  devenu  une  vraie  Culcite ; tous  trois 
sont  d’ailleurs  remarquables  par  le  faible  developpement  des  tubercules  sur 
la  face  dorsale  du  corps. 

“ Dans  les  deux  plus  petits,  les  cotes  sont  legerement  excaves.  Sur 
Tun  deux,  on  peut  distinguer  certaines  plaques  de  la  face  dorsale,  princi- 
palement  dans  les  interradius;  un  tres  petit  tubercule  se  montre  9a  et  la, 
surtout  vers  l’extremite  des  bras  et  les  aires  poriferes  sont  plus  grandes  que 
les  plaques.  Les  plaques  marginales  dorsales,  au  nombre  de  sept  de  chaque 
cote,  sont  encore  distinctes : elles  sont  legerement  renflees,  mais  courtes  et 
separees  sin*  toute  la  longueur  de  leur  face  dorsale  par  des  aires  poriferes 
triangulaires ; l’on  n’observe  un  petit  tubercule  que  sur  la  derniere  ou  sur 
les  deux  demieres.  Les  marginales  ventrales,  au  nombre  de  neuf,  sont 
separees  des  dorsales  par  un  sillon  qui  n’est  bien  apparent  qu’au  milieu 
des  arcs,  et  qui  n’offre  plus  de  fossettes  aux  points  de  separation ; elles 
sont  encore  assez  saillantes  sur  les  cotes,  mais  peu  developpees  sur  la  face 
ventrale ; les  quatre  ou  cinq  dernieres  plaques  portent  un  petit  tubercule 
central  assez  gros.  Les  plaques  latero-ventrales  presentent  le  plus  souvent  un 
petit  groupe  d’un  a trois  granules  eentraux  plus  ou  moins  developpes. 

“ Dans  le  deuxieme  individu,  le  reseau  dorsal  est  constitue  a peu  pres 
comme  cliez  le  premier  avec  des  pores  un  peu  plus  grands,  mais  les  plaques 
marginales  dorsales  sont  beaucoup  moins  apparentes : elles  ne  sont  pas  du 
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tout  saillantes  et  elles  sont  separees  les  lines  des  aufcres  -par  des  aires  pori- 
feres plus  larges ; cependant  elles  offrent  cliacune  deux  ou  trois  tubercules 
qui  se  deve'loppent  davantage  sur  les  dernieres.  Les  tubercules  de  la  face 
dorsale  sont  un  pen  moins  rares  que  sur  l’echantillon  precedent  et  l’on  en 
retrouve  un  ou  deux  plus  marques  vers  l’extremite  des  bras.  Les  plaques 
marginales  ventrales  sont  a peine  separees  des  dorsales  par  line  ligne  en 
zig-zag.  Cliacune  d’elles  porte  un  ou  deux  tres  petits  tubercules  qui  devien- 
nent  plus  accuses  vers  l’extremite  des  bras ; les  granules  centraux  des 
plaques  latero-ventrales  sont  un  peu  plus  gros  que  les  autres. 

“ Le  troisieme  individu  est  une  vraie  Culcite.  Le  corps  est  exactement 
pentagonal  et  les  aires  poriferes  sont  considerablement  developpees  par  rap- 
port an  reseau  calcaire  qui  est  forme  de  trabecules  etroites.  Les  plaques 
marginales  dorsales  sont  complement  indistinctes ; elles  sont  rejetees  sur  le 
cote  du  corps  et  sont  confondues  avec  les  plaques  marginales  ventrales.  On 
observe  quelques  rares  tubercules  vers  l’extremite  des  bras  ; d autres  se  montrent 
<ja  et  la  et  ils  sont  un  pen  moins  rares  que  dan  sles  deux  echantillons  prece- 
dents. Les  plaques  marginales  ventrales  ont  aussi  les  contours  indistincts  : on 
retrouve  encore  cependant,  vers  l’extremite'  des  bras,  une  rangee  comprenant 
une  demi-douzaine  de  petits  tubercules  qui  indiquent  1 emplacement  d un 
nombre  correspondant  de  marginales  ventrales.  Les  plaques  latero-ventrales 
offrent,  en  leur  milieu,  un  groupe  de  quelques  tubercules  un  peu  plus  gios 
que  les  autres  et  parfois  un  pedicellaire. 

“ Les  caracteres  specifiques  de  la  Culcita  novce-guinece  ne  sont  pas 
encore  bien  apparents  sur  ces  trois  exemplaires.  Le  plus  grands  individu 
n’offre  qu’un  petit  nombre  de  tubercules  fort  pen  developpes  sur  le  re- 
seau dorsal,  et  il  rappelle  bien  a ce  point  de  vue  la  C.  novce-guinece ; mais 
les  aires  poriferes  sont  uniformement  recouvertes  de  fins  granules  et  il  est 
rare  d’y  rencontrer  quelques  tubercules  plus  gros.  La  face  ventrale  est  bien 
identique  a celle  de  l’individu  que  Doderlein  a represente  (98,  PI.  XIX, 
fig.  3).  Dans  les  deux  autres  individus,  les  aires  poriferes  n’offrent  guere 
de  tubercules  plus  gros  que  les  granules  voisins.  Je  ne  crois  pas  cependant 
me  tromper  en  rapportant  ces  trois  exemplaires  a la  G.  novce-guinece  car  s’lls 
appartenaient  a la  C.  scLmidelianct,  les  tubercules  du  reseau  dorsal  seraient 
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plus  developpes  et  les  plaques  latero-ventrales  devraient  offrir  un  groupe 


central  de  granules  beaucoup  plus  gros  que  les  autres.  Cette  demiere  re- 
marque  s’applique  d’ailleurs  a tous  les  autres  exemplaires  dont  j’ai  parle 
ci-dessus  cliez  lesquels  ces  granules  centraux  sont,  d’une  maniere  generate, 
toujours  peu  developpes.  Dans  la  jeune  C.  schmideliana  ayant  58  mm.  de 
diametre  que  DE  Loriol  a representee  (86,  Pl.  XX,  fig.  3),  on  peut  remar- 
quer  que  les  plaques  latero-ventrales  off  rent  deja  un  groupe  central  de 
granules  relativement  gros. 

“ L’etude  des  echantillons  du  Musee  de  Calcutta  confirme  done  les 
remarques  de  Doderlein  et  de  Lyman  Clark,  et  on  peut  considerer  comme 
un  fait  bien  certain  maintenant  que  les  Culcites  passent  success ivement  par 
les  stades  de  Pentagonaster  spinulosus  et  de  Goniodiscus  sebce.  On  voit  de 
plus  que  les  modifications  et  revolution  des  differents  caraeteres  ne  sont 
pas  toujours  en  rapport  avec  la  taille  des  indi vidus.” 


I have  examined  eight  specimens  of  this  species,  of  which 
two  are  dried  and  in  such  a bad  state  of  preservation  that  they 
must  be  left  out  of  consideration.  They  are  all  from  the  Ryukyu 
Archipelago,  but  from  different  localities,  the  most  southern  being 
Yaeyama.  Of  the  alcoholic  specimens  three  are  of  the  same 
general  appearance,  being  quite  thick  and  coarsely  granulated  on 
both  sides  ; the  ventral  side  is  either  slightly  concave  or  plane, 
the  dorsal  side  decidedly  convex,  and  the  lateral  margin  either 
forming  a rather  distinct  edge  or  a bounding  plane  forming  nearly 
a right  angle  with  the  ventral  surface.  The  coarse  granules  of 
the  dorsal  side  are  more  numerous  in  the  non-poriferous  areas 
but  are  also  present  in  the  poriferous  areas,  where  they  are 
smaller  ; they  show  a certain  tendency,  in  the  specimens  now  under 
consideration,  to  become  conical  and  spinous.  The  poriferous  areas 
extend  to  very  near  the  ventral  margin  of  the  body  ; they  are 
more  or  less  circular  or  elliptical  in  outline,  and  may  fuse  to- 
gether to  form  larger  areas  of  irregular  form.  In  one  of  the  speci- 
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mens  this  tendency  is  carried  so  far  and  the  poriferous  areas  are 
so  close  together  that  comparatively  little  space  is  left  between 
them,  the  adjacent  poriferous  areas  being  in  many  cases  separa- 
ted from  each  other  by  a single  row  of  coarse  granules,  which 
again  may  entirely  disappear.  In  none  of  these  three  specimens 
can  I see  distinctly  the  arrangement  of  these  poriferous  areas  in 
the  form  of  rosettes  around  a number  of  central  non -poriferous 
areas  mentioned  by  preceding  authors;  the  poriferous  areas  do 
not  show  any  regular  arrangement.  In  the  three  specimens  under 
consideration,  the  total  poriferous  areas  far  outweigh  the  non- 
poriferous.  The  latter  also  bear  small  forcipiform  pedicellarise, 
which  appear  to  vary  considerably  in  number  in  different  speci- 
mens, there  being  sometimes  several  of  them  in  one  poriferous 
area,  while  in  other  cases  one  has  to  look  for  them  for  some 
time  to  find  one  (PI.  XVII,  fig.  259,  260). 

In  the  three  specimens  in  question  the  ventral  side  is  entire- 
ly covered  over  with  coarse  granules,  which  are  not  spinous. 
The  more  or  less  spiniform  coarse  granules  of  the  dorsal  side 
become  rapidly  rounded  towards  the  edge  of  the  ventral  side, 
and  pass  on  without  any  sharp  contrast  to  the  coarse  granules 
of  the  latter.  The  demarcation  into  polygonal  areas  referred 
to  by  preceding  authors  is  seen  in  only  one  of  these  specimens. 
The  granules  of  the  ventral  side  are,  generally  speaking,  decided- 
ly coarser  near  the  ambulacral  furrows  and  towards  the  mouth, 
at  the  angles  of  which  there  are  always  some  particularly  well 
developed  granules.  The  spaces  between  the  coarse  granules  of 
the  ventral  side  are  covered  over  with  finer  granules,  and  the 
areal  ratio  between  the  fine-grained  and  coarse-grained  portions 
varies  largely  in  the  different  specimens.  In  the  fine-grained  areas 
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near  the  ambulacra!  furrows  and  the  mouth  there  are  small  valvate 
pedicellariae  (PL  XVII,  fig.  257,  258) ; they  vary  considerably 
in  number  in  the  different  specimens,  but  appear  to  be  in  general 
more  numerous  in  the  specimens  with  more  extensive  fine-grained 
areas.  They  also  vary  in  form  to  a certain  extent,  some  hav- 
ing nearly  square  valves,  while  others  are  transversely  elongated. 

The  inner  ambulacral  spines  are  with  very  few  exceptions  five 
in  number  and  in  one  of  the  specimens  the  spines  of  the  succes- 
sive plates  are  imbricating,  the  adcentral  spine  or  spines  of  one 
plate  being  covered  over  on  the  furrow  side  by  the  abcentral 
spines  of  the  next  adcentral  plate.  The  spines  of  the  mouth- 
plates  are  either  seven  or  eight  for  each  plate,  of  which  the  one 
at  the  mouth  end  is  wedge-shaped  when  viewed  from  the  actinal 
side ; this  spine  may  be  subequal  in  size  to  its  fellow  of  the 
other  side,  or  it  may  so  far  surpass  it  as  to  bring  about  the 
appearance  of  an  unpaired  spine  at  the  mouth  end.  The  outer 
ambulacral  spines  are  two  in  number  and  one  of  them  is  con- 
siderably smaller  than  the  other ; both  are  rounded  conical  in 
form.  The  outer  spines  of  the  mouth  plates  are  the  direct  con- 
tinuations of  those  of  the  adambulacral  plates,  and  may  vary 
from  five  to  eight  for  one  interradius. 

The  dimensions  of  these  three  specimens  are  as  follows  : 


Specim. 

r 

mm. 

R 

mm. 

Height 

Locality 

1 

52-58  mm. 

62-74  mm. 

40  mm. 

Naha  Harbour. 

2 

55-57  mm. 

61-69  mm. 

35  mm. 

)> 

3 

52-55  mm. 

55-62  mm. 

Yaeyama. 

A fourth  specimen,  also  full-grown,  is  in  a very  good  state 
of  preservation  in  alcohol.  It  is  subglobular  in  shape,  being  dis- 
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tinctly  convex  on  the  ventral,  and  much  more  so  on  the  dorsal 
side,  and  is  very  different  in  general  appearance  from  the  speci- 
mens described  above,  so  much  so  that  one  is  tempted  to  make 
another  species  of  it.  But  from  what  we  know  about  the 
variability  of  this  species,  so  ably  set  forth  by  Doderlein,  it  ap- 
pears to  me  that  it  is  merely  a varietal  form  of  this  polymorphic 
species.  What  strikes  one  at  the  first  sight  of  this  specimen  is 
the  smoothness  of  the  dorsal  side,  which  is  entirely  destitute  of 
any  coarse  granules,  except  around  the  madreporite  and  the  anus, 
and  a few  other  places  at  intervals.  The  poriferous  areas  are  less 
well  developed  than  in  the  specimens  previously  described,  the 
intervening  non-poriferous  areas  are  relatively  larger,  and  the 
rosette-like  arrangement  of  the  pore  areas  is  more  or  less  evident. 
The  dorsal  pedicellariae  appear  to  be  exceedingly  few,  if  any. 
Spiniform  granules  of  different  sizes  begin  to  appear  towards  the 
margin  of  the  dorsal  side,  mostly  in  the  poriferous,  but  also  more 
or  less  in  the  non-poriferous,  areas,  and  these  gradually  pass  on 
to  the  rounded  coarse  granules  of  the  ventral  side,  which  are 
less  well  developed  than  in  the  specimens  described  above.  The 
ventral  valvate  pedicellariae  are  also  far  less  numerous  in  this 
specimen.  The  inner  adambulacral  spines  are  only  apparently  four 
in  number,  and  a small  fifth  spine  is  always  found  covered  over 
by  the  abcentral  spines  of  the  next  adcentral  plate.  The  outer 
spines  are  two  and  subequal  and  are  more  spiniform  than  in  the 
specimens  1-3.  The  oral  spines  are  eight  or  nine  for  each  plate. 
Another  point  which  may  be  noted  is  the  presence  of  an  irregular 
row  of  coarse  granules  directly  outside  the  outer  adambulacral 
spines,  separated  from  the  general  granulation  of  the  ventral  side  by 
a smooth  space.  The  dimensions  of  this  specimen  are  as  follows  : 
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Specim. 

r 

mm. 

R 

mm. 

Height 

Locality 

4 

55-62  mm. 

58-68  mm. 

75  mm. 

Kyamu  Saki, 
Okinawa  Isl. 

My  specimen  No.  5 is  so  notably  different  from  all  the  others 
and  like  C.  schnideliana  in  some  points  that  it  will  be  described 
in  detail.  Its  dimensions  are  given  below  : 


Specim. 

r 

mm. 

R 

mm. 

Height 

maxim. 

Locality 

5 

62-68  mm. 

57-83  mm. 

40  mm. 

Okinawa  Isl. 

As  may  be  seen  from  the  table,  this  specimen  is  very  ir- 
regular in  shape, . evidently  owing  to  distortion  (PI.  XVII,  fig.  261, 
262).  The  flatness  of  the  body  is  also  characteristic,  the  height 
being  only  25-30  mm.  for  the  greater  part  of  the  body.  The 
actinal  side  is  very  nearly  plane,  and  the  dorsal  is  slightly  convex. 
The  apex  of  one  of  the  ambulacral  furrows  lias  evidently  been 
injured  and  is  regenerating  in  an  abnormal  way  (left  side  of  fig. 
261).  The  outline  of  the  body  is  pentangular,  the  side  being 
almost  straight  except  where  they  have  evidently  undergone  dis- 
tortion. The  poriferous  areas  are  generally  rounded  in  outline 
and  of  various  sizes  ; they  appear  to  have  a rather  strong  ten- 
dency to  coalesce  with  the  neighbouring  ones,  and  in  many 
places  their  arrangement  in  rosette-like  groups  is  very  distinct. 
The  poriferous  areas  extend  to  the  outer  borders  of  the  actinal 
side,  and  they  mostly  bear  each  a few  (1-5)  coarse  mammiform 
granules  which  are  smaller  than  those  of  the  non-poriferous  areas. 
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There  are  also  a tolerably  large  number  of  small,  short,  forcipiform 
pedicellariae  in  the  poriferous  areas,  which  stand  out  like  so  many 
prickles  when  the  specimen  is  drained  of  the  alcohol.  The  non- 
poriferous  areas  are  very  irregular  in  form  and  distribution,  and 
in  the  specimen  now  under  consideration,  I have  estimated  them 
to  be  somewhat  greater  on  the  whole  than  the  poriferous  areas 
put  together.  The  general  granulation  of  the  non-poriferous  areas 
is  exceedingly  fine  and  lcoks  smooth  to  the  naked  eye  ; but  there 
rise  from  this  general  granulation  some  coarse  granules  which 
are  distinctly  mammiform,  there  being  a teat-like  portion  on  the 
top  of  each.  In  some  parts  they  are  more  elongated  and  conical 
in  form,  but  they  are  distinctly  mammiform,  except  in  a very  few 
cases,  mostly  towards  the  ventral  side.  This  mammiform  charac- 
ter of  the  coarse  granules  may  also  be  observed  in  specimen  4, 
but  is  not  so  conspicuous  there.  The  madreporite  is  irregularly 
elongated  in  outline  and  surrounded  by  a number  of  especially 
large  mammiform  granules. 

On  the  actinal  side  a tolerably  distinct  row  of  groups  of  4-7 
coarse  granules  can  be  made  out  on  either  side  of  the  ambula- 
cral  furrows,  which  apparently  correspond  each  to  a subjacent 
plate ; but  they  may  be  totally  absent  from  some  places.  The 
general  granulation  of  the  actinal  side  is  distinctly  coarser  than 
that  of  the  abactinal  side,  and  there  stand  out  in  it  a large 
number  of  particularly  coarse  granules,  which  are  either  flattened 
and  circular  or  at  most  hemispherical  in  form  and  not  mammi- 
form, as  on  the  abactinal  side.  There  are  small  valvate  pedicel- 
laria3  of  varying  height  on  the  actinal  side,  which  are  more 
numerous  just  outside  the  adambulacral  plates  but  may  be  found 
in  smaller  numbers  all  over  this  side. 
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The  inner  adambulacral  spines  are  slightly  palmate  in  ar- 
rangement and  mostly  six  for  each  plate,  but  sometimes  only 
five,  of  which  the  one  at  the  adcentral  end  is  especially 
short  and  usually  overlapped  by  the  abcentral  spine  or  spines 
of  the  next  adcentral  plate.  The  outer  row  consists  of  only  two 
short  stout  spines,  of  which  the  abcentral  one  is  usually  very 
much  smaller.  At  the  adcentral  end  of  each  adambulacral  plate, 
between  the  two  rows  of  spines  there  is  an  elongated  forcipiform 
pedicellaria,  but  this  may  be  wanting  on  some  of  the  plates. 

The  inner  oral  spines  are  either  seven  or  eight  for  each 
plate,  and  one  of  the  pair  at  the  mouth  end  may  so  far  surpass 
its  fellow  in  size  as  to  bring  about  the  appearance  of  the  presence 
of  an  unpaired  spine.  The  outer  spines  are  the  direct  continua- 
tions of  the  outer  spines  of  the  adambulacral  plates  and  may 
vary  from  five  to  seven  for  one  interradius. 

Specimen  6,  belonging  to  the  Fisheries  Bureau,  is  intermediate 
in  character  between  specimens  1-3  on  the  one  hand  and  speci- 
men 4 on  the  other.  It  is  very  irregular  in  form.  The  actinal 
side  is  slightly  and  the  abactinal  very  decidedly  convex.  What 
is  rather  conspicuous  on  the  actinal  side  is  the  presence  of  a 
row  of  groups  of  coarse  granules  directly  external  to  the  outer 
adambulacral  spines,  separated  from  the  general  coarse  granules 
of  the  actinal  side  by  a groove-like  space.  Each  group  contains 
1-3  spines  and  is  in  line  with  an  adambulacral  plate.  Groups  of 
coarse  granules  similar  to  those  of  specimen  5 may  be  found  in 
some  places  on  the  actinal  side. 

The  abactinal  surface  is  relatively  smooth  in  appearance,  the 
spines  being  comparatively  far  distanced  and  few  in  number 
for  each  non-poriferous  area.  The  poriferous  areas  also  bear 
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spines,  but  they  are  few  in  the  more  central  part.  There  are 
also  some  sharply  pointed  conical  spines  on  the  dorsal  side,  which 
are  more  numerous  towards  the  margin,  where  they  gradually  pass 
on  to  the  coarse  granules  of  the  actinal  side.  The  dimensions  of 
this  specimen  are  as  follows  : 


Specim. 

r 

mm. 

R 

mm. 

Locality 

6 

60  mm. 

68  mm. 

Ryukyu  Archip. 

In  all  the  specimens  the  adambulacral  plate  bears  a forcipiform 
pedicell aria  mostly  at  the  adcentral  end  (PL  XVII,  fig.  256),  but  it 
may  be  absent  from  many  of  the  plates. 

One  alcoholic  specimen  in  F.B.  ; one  alcoholic  specimen  in  I. 
M. ; three  alcolholic  and  two  dried  specimens  in  S.C. 

My  specimens  present  such  a medley  of  characters  that  it  is 
difficult  to  refer  them  to  any  of  the  varieties  distinguished  by 
Doderlein. 

Choriaster  granulatus  Lutken. 

(PI.  XVH,  fig.  263 ; PI.  XVIII,  figs.  264— 269.) 

This  species  was  first  described  by  Lutken  as  follows  [’69]  : 

“ Seestern  aus  der  Gruppe  derjenigen  mit  deufclichem  After  mid  zwei- 
zeiligen  Sangfusschen  mit  deutliclier  Saugscheibe ; mit  lioliem  Korper  und 
fiinf  kurzen,  dicken,  beinahe  cylindrischen,  am  Elide  abgerundeten  Armen, 
deren  Lange  nicht  dem  Durchmesser  der  Scheibe  gleichkommt.  Korper  und 
Arme  oben  und  unten  vollig  glatt,  ohne  Stacheln  irgend  einer  Art,  und  ohne 
sichtbare  Hautplatten,  nur  mit  einer  weichen,  lederartigen,  dichtgekornten 
Haut  iiberzogen.  After  gross,  mitten  auf  dem  Itucken.  Porenfelder  mit 
zahlreichen  Poren,  unregelmassig  rundlich,  scharf  geschieden,  auf  dem  Riicken 
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des  Korpers  rind  auf  den  Seiten  und  Riicken  der  Arme,  mit  Ausnalime  des 
letzten  Drittels  der  Arme,  wo  sie,  wie  auf  der  Unterseite,  ganz  felilen,  sonst 
aclit  Reilien  der  Lange  nach  auf  jedem  Arme  bildend.  Ambulacralpapillen 
zweireiliig  in  handformigen  Gruppen,  die  innern  zu  6-7,  die  aussern  grobern 
gewohnlich  zu  4.  Grosser  Radius  c.  105  mm.,  kleiner  Radius  c.  50  mm. 

“ Fundort.  Pelew-Inseln  von  Capt.  Tetens  und  Viti-Inseln  von  Dr. 
Graeffe.” 


In  bis  paper  of  1871,  Lutken  reproduces  tlie  preceding  description 
without  substantial  alterations,  and  in  the  summary  appended  to  the  same 
paper  he  gives  a French  translation  of  the  text.  These  together  with  a 
short  introductory  note  are  reproduced  below  [’71,  p.  243,  summ.  p.  21]  : 


“ Choriaster 

“ Den  folgende  korte  Karakteristik 
af  en  ny  Sostjerne-Form  fra  Pelew- 
og  Yiti-Oerne  har  jeg  allerede  tidli- 
gere  meddelt  til  ‘ Museum  Godeff- 
roy”s  4de  Katalog,  efter  Opfordring  af 
dettes  Udgiver,  Hr.  Schmeltz.  Museet 
har  desvaerre  ikke  havt  Evne  til  at 
erhverve  sig  denne  Sostjerne,  af  hvil- 
ken  der  kun  forelaa  to  Exemplarer. 


Ltk.  (n.  g.) 

The  followiug  short  characterisa- 
tion of  a new  form  of  starfish  from 
the  Pelew-  and  Yiti-Islands  I have  al- 
ready previously  communicated  to  the 
4th.  catalogue  of  ‘ Godeffroy’s  Mu- 
seum ’,  at  the  invitation  of  its  editor 
Mr.  Schmeltz.  The  Museum  [Copen- 
hagen] has  unfortunately  not  been  able 
to  procure  this  starfish,  of  which  only 
two  example  lay  before  me. 


“ Choriaster  granulatns  Ltk. 


“Denne  nye  Sostjerne  - Slaegt 
horer  til  dem,  der  have  et  tydeligt 
Gat  og  Sugefodderne  stillede  i to 
Raekker  samt  forsynede  med  tydelig 
Sugeskive  ; dens  hoje  Legeme  og  fern 
korte  og  tykke,  naesten  cylindriske, 
i Enden  afrundede  Arme,  der  ikke 
engang  ere  saa  lange  som  Skivens 
Tvermaal,  stiller  den  i Kaerheden 
af  Slaegten  Oreaster.  Fra  denne  og 
naerbeslaegtede  Former  ( Goniaster  o. 


“ Ce  nouveau  genre  d’Asterie  ap- 
partient  a ceux  qui  ont  un  anus 
evident  et  les  pieds  ambulacraires 
disposes  en  deux  rangees  et  munis 
d’un  disque  terminal  distinct.  Son 
haut  corps  et  ses  cinq  bras  courts 
et  epais,  presque  cylindriques,  ar- 
rondis  vers  l’extremite,  et  qui  ne  sont 
pas  meme  aussi  longs  que  le  dia- 
metre  du  disque,  le  rapprochent  du 
genre  Oreaster.  De  celui-ci  et  des 
genres  voisins  (tels  que  le  Goniaster 
etc.),  il  se  distingue  en  ce  que  le 
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s.y.)  udmserker  den  sig  derved,  at 
Krop  og  Arme  paa  begge  Sider, 
saavel  paa  Ryggen  som  paa  Bugen, 
ere  fuldkommen  glatte  uden  Pigge 
af  nogensomhelst  Art  og  nden  synlige 
Hudplader,  kun  oyertrukne  med  en 
blod  og  lse  derag  tig,  om  end  med 
fine  Korn  tget  beklsedt  Hud.  Det  for- 
lioldsvis  store  Gat  ligger  midt  paa 
Byggen.  Porefelterne  ere  skarpt 
sondrede  fra  liinanden,  uregelmsesigt 
afrundede  og  indeliolde  liver  et  storre 
Antal  Porer;  de  danne  otte  Lseng- 
dergekker  paa  liver  Arm  og  findes 
overliovedet  paa  liele  det  egenlige 
Legemes  (Skivens)  Bygside  saavel 
som  paa  Armenes  Sider  og  Ryg,  mad 
Udtagelse  af  Armenes  yderste  Tre- 
diedel,  livor  de  aldeles  mangle ; 
ligeledes  mangle  de  aldeles  paa  Bug- 
siden.  Fodpapillerne  ere  ordnede  i 
liaandformige  Grupper ; langs  med 
liver  Side  af  liver  Podgang  er  der  to 
Rsekker  af  saadanne  Grupper,  en 
indre  af  mindre  Papiller,  6-7  i liver 
Gruppe,  en  ydre  af  storre,  i Alminde- 
liglied  4 i liver.  Pedicellarier  ere 

ikke  iagttagne. Store  Radius  (R) 

c.  105  mm.  mindre  Radius  (r)  c.  50 
mm. 


corps  et  les  bras  des  deux  cotes, 
tant  au  dos  qu’au  ventre,  sont  com- 
pletement  lisses,  sans  epines  d’aucune 
espece  et  sans  plaques  dermiques 
visibles,  seulement  recouverts  d’une 
peau  tendre  et  coriacee,  quoique 
bien  garnie  de  grains  fins.  L’anus, 
relativement  grand,  se  trouve  au 
milieu  du  dos.  Les  aires  poriferes 
sont  distinctemsnt  separees  les  unes 
des  autres,  irregulierement  arrondies, 
et  contiennent,  chacune,  un  assez 
grand  nombre  de  pores ; elles  con- 
stituent liuit  rangees  longitudinales 
sur  cliaque  bras ; en  somme,  elles  se 
trouvent  sur  le  cote  dorsal  du  corps 
proprement  dit  (du  disque),  ainsi 
que  sur  les  cotes  et  le  dos  des  bras, 
excepte  le  tiers  extreme  des  bras, 
oil  ils  manquent  entierement ; ils 
manquent  aussi  tout  a fait  sur  le 
cote  ventral.  Les  papilles  ambula- 
craires  sont  disposees  en  groupes 
maniformes  ; le  long  de  cliaque  cote 
de  cliaque  ambulacre  sont  deux  ran- 
gees de  tels  groupes ; une  rangee 
interieure  de  papilles  plus  petites, 
cliaque  groupe  en  contenant  6 ou  7 ; 
et  une  exterieure  de  papilles  plus 
grandes,  cliaque  groupe  en  contenant 
ordinairement  4.  Des  pedicellaires 
n’ont  pas  ete  observes.  Le  grand 
rayon  est  d’environ  105  mm ; le  petit 
d’environ  50  mm.” 


In  liis  “ Revision,”  Perrier  makes  the  following  remarks  [’76,  p. 

72]  : 

<{Un  bel  exemplaire  dans  l’alcool  de  ce  remarquable  genre  des  lies 
Pelew  et  Fidji,  recemment  decrit  par  Lutken,  exists  au  British  Museum. 
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II  provient  du  Musee  Godefiroy.  Ce  genre  est  evidemment  voisin  des  Oreaster 
et  des  Culcites  et  on  peufc  le  considerer  comme  intermediaire  entre  ces  deux 
sortes  de  Stellerldes,  bien  qu  il  presente  des  caracteres  speciaux  le  distinguant 
nettement  de  l’un  et  de  l’autre.  Le  docteur  Lutken  a donne  une  descrip- 
tion en  frai^ais  de  cette  espece  dans  les  Yidenskabelige  Meddelelser  de 
1871,  page  21  des  resumes  frar^ais  inseres,  dans  ce  volume.” 

Yiguier  refers  to  this  species  as  follows  [’78,  p.  192]  : 

“Une  espece  seulement  de  ce  genre,  le  Ghoriaster  granidatus , a ete 
decrite  par  M.  le  docteur  Lutken;  elle  vient  de  Fidji,  et  n’est  pas  repre- 
sentee au  Museum  de  Paris.  La  forme  de  son  corps  en  fait  un  inter- 
mediaire entre  les  Cidcita  et  les  Pentaceros.  Le  caractere  saillant  de  la 
physionomie  est  1 aspect  absolument  lisse  de  l’animal,  qui  est  recouvert,  tant 
en  dessus  qu  en  dessous,  d une  peau  coriace.  La  description  de  M.  Lutken 
ne  nous  apprend  rien  sur  la  constitution  du  squelette,  qui  doit  etre,  en 
effet,  comme  chez  les  Culcites,  a peu  pres  impossible  a voir  sans  prepara- 
tion. 

“On  ne  rencontre  pas  de  pedicellaires.” 

Sladen  mentions  it  from  the  collection  of  the  Challenger  as  follows 
[’89,  p.  354]:  “ Localities.— Station  212.  Off  Samboangan,  Philippine 

group.  Depth  18  fathoms.  Off  Kandavu,  Fiji  Islands.  Depth  and  con- 
ditions not  recorded.” 

• This  species  has  never  been  figured  in  my  knowledge. 

I have  examined  three  specimens,  of  which  only  one  is  in 
alcohol,  the  other  two  being  dried.  The  following  description  is 
based  on  the  alcoholic  specimen,  which  is  in  a very  good  con- 
dition. 

The  body  is  very  thick,  the  disk  is  large  and  the  arms  are 
short,  so  that  the  latter  are  almost  cylindrical  in  form.  The  abac- 
tinal  side  is  slightly  convex  and  the  actinal  nearly  plane.  The 
average  of  the  smaller  radii  is  41  mm.  and  that  of  four  of  the 
larger  radii  is  82  mm.,  giving  the  radial  ratio  of  2 ; one  of  the 
arms  being  bent  considerably  was  not  taken  into  account.  The 
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dried  specimens  are  all  dark  brown  in  colour,  but  the  alcoholic 
one  is  almost  colourless  with  a very  slight  tinge  of  brownish  yellow. 
The  surface  of  the  body  is  entirely  covered  over  with  fine  gran- 
ules, which  are  coarser  along  either  side  of  the  ambulacral  furrows 
as  well  as  on,  and  in  the  vicinity  of,  the  mouth-plates.  Beneath 
the  surface  granules  is  a thick  leathery  skin,  which  becomes  hard 
on  drying.  On  the  abactinal  side  of  the  disk,  close  to  the  centre 
is  the  anus,  which  can  be  detected  at  once  by  the  presence  of 
coarse  granules  around  it.  The  papular  pores  are  very  small 
and  form  patches,  which  are  present  on  the  abactinal  and  lateral 
sides  of  the  whole  disk  and  the  basal  half  of  the  arms.  These 
papular  patches  are  generally  roundish  in  shape,  and  two  or  three 
of  them  may  unite  and  form  compound  ones.  The  number  of 
pores  in  a single  patch  varies  considerably  according  to  its  size, 
from  half  a dozen  to  sixty  or  more  being  present  in  each.  On 
the  actinal  side  the  papular  pores  are  entirely  absent,  but  there 
are  many  not  very  distinct  grooves  running  parallel  to  one  another 
and  transversely  to  the  ambulacral  furrow  and  reaching  out  to 
the  papular  areas  of  the  sides  of  the  arms  (PI.  XVIII,  fig.  265). 
I have  counted  as  many  as  eleven  of  these  grooves  on  one  side4 
of  an  arm.  They  appear  to  have  no  definite  relation  to  the  ad- 
ambulacral  plates  or  any  other  structures  visible  on  the  surface. 
In  the  interradial  line  the  grooves  of  the  neighbouring  arms  a butt 
against  each  other,  and  leave  a triangular  space  corresponding  to 
each  pair  of  mouth-plates. 

The  adambulacral  plates  are  not  visible  from  the  surface, 
but  the  armature  is  very  distinct  and  characteristic.  As  describ- 
ed by  Lutken  the  spines  of  these  plates  are  arranged  in  two 
series,  but  they  also  carry  pedicellariae,  a fact  which  was  over- 
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looked  by  that  observer.  The  furrow  series  consists  of  7-9  spines, 
arranged  in  a palmate  form  and  connected  together  by  a web- 
like  membrane  which  is  not  very  distinct  and  is  present  only 
between  the  basal  halves  of  the  spines  (Pl.  XVIII,  fig.  267).  The 
individual  spines  have  somewhat  the  form  of  a rectangular  prism, 
with  the  end  shaped  like  a wedge.  Where  the  spines  are  more 
numerous  i.e.  in  the  proximal  half  of  the  arms,  the  abcentral 
spines  of  each  plate  overlap  the  adcentral  ones  of  the  next  fol- 
lowing, in  such  a way  that  the  former  lie  on  the  inner  side  of 
the  latter.  The  outer  series  of  adambulacral  spines  is  separated 
from  the  inner  by  a distinct  groove  running  through  the  whole 
length  of  the  arms ; and  each  plate  bears  mostly  three,  some- 
times two,  and  rarely  four  spines,  which  are  much  thicker  and 
shorter  than  those  of  the  furrow  series.  When  there  are  three 
the  middle  one  is  usually  the  largest ; and  each  spine  is  more  or 
less  prismatic  in  shape,  with  rounded  end.  At  the  adcentral 
end  of  each  adambulacral  plate,  nearly  in  line  with  the  outer 
series  of  spines,  but  a little  to  the  inner  side,  there  is  a forcipi- 
form  pedicellaria  about  half  as  tall  as  the  longest  spine  of  the 
inner  series  (Pl.  XVII,  fig.  263  ; Pl.  XVIII,  fig.  268).  This  was 
probably  mistaken  by  Lutken  for  an  ordinary  spine,  because  he 
says  that  the  outer  series  consists  usually  of  four  spines. 

The  mouth-plates  are  entirely  hidden  from  view,  and  bear  a 
series  of  spines  on  the  furrow  margin  in  the  same  line  with  the 
inner  series  of  adambulacral  spines.  There  are  10-12  spines  to 
each  mouth-plate,  the  two  series  belonging  to  a pair  meeting 
each  other  at  an  acute  angle ; the  spines  at  the  mouth  end  are 
not  particularly  large.  The  individual  spines  are  more  or  less 
flattened  and  prismatic,  and  they  generally  decrease  gradually  in 
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size  away  from  the  month  (PI.  XVIII,  fig.  266).  When  this  series 
is  removed  there  may  be  found  a few  spines  nearly  similar  in 
form  imbedded  in  the  leathery  skin  covering  the  month -plates  on 
the  actinal  side,  corresponding  to  the  outer  series  of  adambnlacral 
spines. 

The  madreporite  is  plane  or  concave  and  is  exposed  on  the 
surface ; it  is  irregularly  elliptical  in  outline,  and  is  covered 
with  irregularly  radiating  fine  grooves.  It  is  situated  about  mid- 
way between  the  centre  of  the  disk  and  the  margin  (PL  XVIII, 
fig.  269). 

My  alcoholic  specimen  has  r= 39-43  mm.,  11=79-85  mm. 
Obtained  at  Kyamu  Saki,  Okinawa  Island.  Alcoholic  specimen 
in  S.  C. ; two  dried  specimens  in  I.  M. 

G YMNAS  TERIIDJS. 

Gymnasteria  carinifera  (Lamarck). 

(Pl.  XVIII,  figs.  270-271.) 

According  to  Fisher  [:  08a,  p.  90]  the  oldest  valid  name  for  this  star- 
fish is  Asterope  carinifera  auct.  Muller  et  Troschel  [Muller,  ’40,  p.  140, 
April],  which  should  therefore  be  used  by  those  who  would  uphold  the  law 
of  priority  at  any  cost.  The  next  name  in  point  of  publication  was  Asterop- 
sis  carinifera  auct.  Muller  et  Troschel  [’40a,  p.  322,  about  September], 
and  Gray’s  Gymnasteria  was  published  only  in  December  of  the  same  year 
[fide  Fisher).  I have  however  used  the  name  which  is  by  far  the  best 
known. 

Notwithstanding  the  doubt  expressed  by  Perrier  on  the  point,  as  given 
below,  the  first  description  of  this  species  is  generally  attributed  by  authors 
to  Lamarck,  whose  Asterias  carinifera  is  identified  with  the  present  species. 
It  is  the  thirteenth  species  of  Asterias  in  Lamarck’s  work  [T6,  p.  556]  and 
is  described  as  follows : 
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“Asterie  carinifere.  Asterias  cariniferci.  “ A.  pentagona,  angulis  por- 
rectis;  margine  aculeate;  dorso  carinis  quinque  aculeatis  muricato. 

“Mus.  n°. 

“ Habite Elle  provient  du  voyage  de  Peron  et  le  Sueur.  Cette 

asterie  ressemble  telle  merit  a la  precedente1*  par  son  aspect,  qu’on  pourrait 
presumer  qu’elle  n’en  est  qu’une  variete.  Cependant,  au  lieu  de  papilles 
digitiformes  sur  ses  scutelles  marginales,  elle  offre  une  serie  de  piquants 
simples,  et  sur  son  dos  on  voit  cinq  cotes  tranchantes  et  spiniferes.” 

Perrier,  as  will  be  seen  below,  thinks  that  the  phrase  “ dorso  carinis 
quinque  aculeatis  muricato  ” does  not  well  fit  the  present  species,  but  this 
difficulty  is  obviated  if  one  assumes  that  it  refers  to  the  animal  as  a whole 
and  not  to  each  arm. 

Blainviixe  [’34,  p.  238]  simply  mentions  this  species,  referring  to 
Lamarck.  It  is  also  mentioned  by  Muller  and  Troschel  in  their  paper  of 
1840  ( vide  supra). 

The  generic  name  Gymnasteria,  is  due  to  Gray,  who  mentions  two 
species,  which,  however,  are  regarded  by  subsequent  writers  as  one  [’40,  p. 

278]  : 

u 1*  Gymnasteria  spinosa.  Pays  triangular,  tapering,  about  one  quarter 
longer  than  the  width  of  the  body,  with  a dorsal  series  of  conical  cylindric- 
al tubercles.  Young  with  a few  spines  on  the  margin  and  back  of  the 
arms.  Allied  to  Porania. 

“ Inhab.  Panama,  fine  sand  16  fathoms.  II.  Cuming  Esq. 

“ 2.  Gymnasteria  inermis.  Pays  rapidly  tapering,  convex  above  with- 
out any  spine. 

“ Inhab.  Panama,  fine  sand,  10  fathoms.  Half  the  size  of  the  young, 
spined  specimens  of  the  former  species.” 

Muller  and  Troschel  give  the  following  description  in  the  “ System  ” 

[’42,  p.  63] : 

“ Species  1.  Aster opsis  carinifera  Nob. 

i(  Asterias  carinifera  Lam.  H,  p.  556. 

“ Eiinf  Arme.  Verhaltniss  des  kleinen  zum  grossen  Padius  wie  1 : 2J. 


1)  Asterias  eqiiestris  = Hippasteria  plana  = Astrogonium  phrygianum. 
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Arme  anderthalbmal  so  lang  wie  breit.  Furchenpapillen  in  zwei  Reihen ; 
in  der  innern  Reihe  fiinf  anf  jeder  Platte,  von  denen  die  mittlere  die 
langste ; in  der  aussern  eine  dicke  Papille  auf  jeder  Platte.  Die  Plattchen 
der  Banchseite  sind  ausserst  fein  granulirt,  alle  Zwischenraume  liautig  und 
ohne  Granulation.  Der  Rand  ist  gekielt  nnd  mit  einer  Reihe  von  16  etwas 
starkeren,  sonst  aber  ahnlichen  Plattchen  besetzt,  welche  sicli  in  von  der 
nackten  Haut  grbsstenteils  iiberzogene  Staclieln  erheben.  Neben  diesem 
Kiele  verlauft  auf  der  Bauchseite  eine  zweite  Reihe  grosserer  Platten,  die 
aber  nur  selten  etwas  kleinere  Stacheln  tragt.  Die  Plattchen  der  Ruckseite 
stehen  in  regelmassigen  Reihen,  besitzen  dieselbe  feine  Granulation  wie  auf 
der  Bauchseite  mit  nackter  Zwischenhaut  und  Porenfeldern.  Die  Mitte 
des  Riickens  der  Arme  ist  gekielt.  Die  Erhebung  des  Riickens  beginnt 
erst  abgesetzt  vom  scharfen  abgeplatteten  Rande  der  Arme  nnd  der  Scheibe. 
Die  gekielte  Mitte  des  Riickens  der  Arme  tragt  eine  Reihe  ahnliclier 
Stacheln  wie  am  Rande  und  grbsstenteils  von  der  nackten  Haut  bedeckt. 
Zuweilen  sind  die  Stacheln  der  mittlern  Reihe  wenig  ausgebildet.  Die 
Pedicellarien  sind  sehr  lang  und  zangenartig  und  stehen  bloss  auf  der 
Ruckseite  nahe  dem  Rande.  Bei  trocknen  Exemplaren  findet  man  sie  in  der 
Regel  bis  zur  Spitze  zuriickgezogen. 

“ Farbe  : nach  Lesueur  braun,  ins  Rbtlichgelbe. 

“ Grosse  : 4J  Zoll. 

“ Fundort : Indischer  Ocean  ; Rothes  Meer.  Im  Museum  zu  Berlin  durch 
Hemprich  und  Ehrenberg  ; im  Museum  zu  Paris  durch  Peron  und  Lesueur  ; 
im  Museum  zu  Leyden  durch  Salomon  Muller.” 

According  to  Perrier  [76,  p.  99]  this  species  is  reported  from  Mozam- 
bique by  Peters  [’52,  p.  178]. 

Dujardin  and  Hupe  describe  this  species  under  the  name  of  Aster opsis 
carinifera  as  follows  [’62,  p.  409]  : 

“ Espece  pentagone,  le  plus  grand  rayon  egalant  deux  fois  et  demie  le 
plus  petit.  Bras  une  fois  et  demie  aussi  longs  que  larges.  Piquants  du 
sillon  ambulacraire  en  deux  rangees : ceux  de  la  rangee  interne  au  nombre 
de  cinq  sur  chaque  plaque,  dont  les  intermediaires  plus  longs;  ceux  de  la 
rangee  externe  sont  plus  epais  et  isoles  sur  chaque  plaque.  Les  plaques  de 
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k face  ventrale  sont  tres-finement  granuleuses  et  separees  par  une  peau 
ime.  Borcl  carene,  portant  une  rangee  de  seize  plaques  un  peu  plus 
epaisses,  prolongees  chacune  en  un  piquant,  que  la  j)eau  nue  recouvre  en 
grands  partie ; a cotes  de  cette  carene,  sur  la  face  ventrale,  se  trouve  une 
deuxieme  rangee  de  plaques  plus  grandes,  portant  quelquefois  de  petites 
epines. 

Les  plaques  de  la  face  dorsale  forment  des  rangees  regulieres  et  sont, 
comme  celles  de  la  face  ventrale,  finement  granuleuses  et  separees  par  des 
places  nues. 

“ La  face  dorsale  des  bras  est  carenee,  et  porte  au  milieu  une  rangee 
de  piquants  analogues  a ceux  du  bord,  et  en  grande  partie  reconverts  par 
la  peau  nue,  mais  quelquefois  peu  developpes.  Pedicellaires  tres-longues  et 
en  pince,  situees  seulement  pres  du  bord,  a la  face  ventrale. 

Coloration  brune,  passant  au  jaune  rougeatre.  Dimension : largeur 

totale  120  mm. 

“ Habite  la  mer  des  Indes,  la  mer  Rouge  (Musee  de  Paris).” 

Gray  s descriptions  of  1866  [’66,  p.  8]  are  simple  reproductions  of  liis 
former  ones  already  quoted,  with  references  to  Gray  [’40],  Lamarck  [’16] 
and  Muller  and  Troschel  [’42]  under  Gym.  spinosa  and  to  Asteropsis 
ctenacantha  of  Muller  and  Troschel  [’42,  p.  63]  under  Gym.  inermis. 

Von  Martens  mentions  this  species  and  also  describes  a new  one, 
which  is  however  regarded  by  de  Loriol  and  Sluiter  as  a young  form 
of  the  former.  Von  Martens  says  [’66,  p.  74]  : 

16.  Gymnasterias  carinifera  Lam.  sp.  Asteropsis  c.  Mull.  Troschel 

S.  43. 

Amboina,  ein  ungewohnlich  grosses  Exemplar,  (Armradius  80,  Scheiben- 
?adius  30  Mill.),  v.  Rosenberg  (A.)l> 

<£17.  Gymnasterias  biserrata  n.  sp. 

Ftinf  Arme.  Verhaltniss  des  Scheibenradius  zum  Armradius  wie  1:2. 
Irme  mehr  als  andertlialbmal  so  lang  wie  breit.  Eurclienpapillen  in  2 
Ueilien,  in  der  inneren  3-4  auf  jeder  Platte,  die  eine  oder  zwei  mittleren 

1)  The  (A)  indicates  that  the  species  thus  marked  occur  not  only  throughout  the  Indian 
Archipelagoes  but  also  on  the  each  coast  of  Africa. 
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etwas  langer,  in  der  aussern  eine  dicke  Papille  auf  jeder  Platte.  Die 
Plattchen  der  Baucliseite  fein  granulirt,  meist  sich  beriihrend,  die  seltenen 
Zwischenraume  zwischen  ilinen  einfacb  hautig,  sie  bilden  eine  regelmassige 
Reilie  langs  der  Armfurcbe  und  eine  regelmassige  Reihe  unterer  Rand- 
platten  ; diese  beiden  Beilien  liegen  yon  der  lialben  Lange  der  Arme  an  bis 
zn  deren  Spitze  nnmittelbar  aneinander  und  alle  ilire  Platten  sind  stets 
viereckig ; der  Zwisclienraum  beider  Reihen  in  den  Armwinkeln  wird  von 
mebr  regellos  gestellten  ungleicli  grossen,  oft  fiinfeckigen  Platten  ausgefiillt. 
Die  unteren  Bandplatten  sind  grosser  als  die  ubrigen  Platten  der  Bauch- 
seite,  und  jede  tragt  an  ihrer  iiusseren  und  der  Armspitze  zugewandten 
Ecke  einen  kurzen  Stacbel.  Sie  bilden  nicht  selbst  den  Band,  sondern 
werden  iiberragt  dnrcb  die  oberen  Bandplatten,  welche  eine  mehr  abgerun- 
dete  Gestalt  liaben,  ebenfalls  fein  gekornt  sind  und  von  denen  ebenfalls 
jede  an  ibrem  ausseren  Rande  einen  Stacbel,  wie  die  untere  tragt.  Die 
Stacbeln  der  oberen  wie  der  unteren  Bandplatten  sind  dick  konisch,  obne 
Kornelung,  und  scliief  nacli  der  Armspitze  zu  gericlitet,  wie  Zahne  einer 
Sage ; die  der  oberen  noch  einmal  so  gross  als  die  der  unteren.  Obere 
und  untere  Bandplatten  an  jeder  Armseite  12-13.  Die  Plattchen  der  Riick- 
seite  sind  ziemlich  kreisformig,  alle  nahezu  gleicb  gross,  etwas  kleiner  als 
die  oberen  Bandplatten,  fein  gekornt  und  lassen  regelmassig  nackthautige 
Zwischenraume  zwischen  einander ; sie  ordnen  sich  in  radiale  Beilien,  von 
denen  namentlicli  eine  mittlere  auf  jedem  Armriicken  deutlich  hervortritt, 
aber  sich  niclit  als  Kiel  fiber  die  andere  erliebt  und  so  wenig  als  die  ande- 
ren  Biickenplatten  Stacbeln  tragt.  Pedicellarien  iiber  den  Riicken  zerstreut, 
haufiger  nalie  am  Bande,  auf  der  Baucliseite  keine  siclitbar. 

“ Earbe  wabrend  des  Lebens  dunkelrotli,  unten  orange.  Armradius 
24  Mill. 

“ Larentuka  auf  der  Insel  Elores. 

“ Nalie  verwandt  G.  carinifera,  untersclieidet  sicli  durch  die  Stacbeln 
der  imteren  Bandplatten,  den  Mangel  der  Armkiele  u.  a.  Bei  G.  carinifera 
tragt  je  eine  der  oberen  Bandplatten  einen  grosseren  und  die  nachste  einen 
kleineren  oder  gar  keinen  Stacbel ; bei  G.  biserrata  tritt  ein  soldier  "VYecb- 
sel  nur  zunaclist  der  Armspitze  auf,  wabrend  die  grosse  Melirzabl  der  oberen 
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Randplatten  gleicli  grosse  Stacheln  tragt.  Angesiclits  der  grossen  Variabi- 
litat  der  Bandstacheln  bei  Oreaster  wiirde  es  niclit  sehr  zu  verwundem 
sein,  wenn  Z wisclienf ormen  gef unden  wurden,  welche  G.  biserrata  eng  an 
carinifera  ankniipften. 

“ Da  die  Gattungsnamen  Gymnasterias  (Gray  sclireibt  minder  gut  olme 
s Gymnasteria)  und  Aster opsis  ziemlich  gleiclizeitig  gegeben  zu  sein  scheinen, 
diirfte  der  weit  mein*  bezeichnende  dem  fast  bedeutungslosen  vorzuziehen 
sein.  Ausnahmsweise  riihrt  in  diesem  Falle  jener  von  Gray,  dieser  von  den 
deutschen  Forscliern  lier.” 

Yon  Martens  also  found  this  species  ( carinifera :)  in  Zamboanga,  Is- 
land of  Mindanao  [’67,  p.  111]. 

Gymnasteria  spinosa  Gray  and  Gymnasteria  inermis  Gray  are  mentioned 
by  Verrill  from  the  Bay  of  Panama  [’67,  p.  330,  343]. 

Perrier  gives  an  account  of  the  pedicellarite  of  Aster  opsis  (=  Gym- 
nasteria)f  from  which  the  following  is  reproduced  as  referring  particularly  to 
carinifera  [’69,  p.  92]  : 

“ Dans  le  genre  Asteropsis , la  variete  est  bien  plus  grande  que  dans  les 
precedents^  sous  le  rapport  des  Pedicellaires.  Nous  trouvons,  en  effet,  une 
espece  pourvue  de  Pedicellaires  en  pince,  une  espece  pourvue  de  Pedicel- 
laires  valvulaires,  et  enfin  des  especes  completement  depourvues  de  ces 
organes1 2).  II  n’y  a done  rien  de  general  a dire  sur  les  Pedicellaires  des 
Asteropsis , si  ce  n’est  pourtant  qu’ils  ne  nous  semblent  pas,  comme  dans 
les  genres  qui  precedent,  loges  dans  des  alveoles  speciaux  pratiques  dans 
l’epaisseur  des  pieces  calcaires  du  squelette.  Cela  est  de  toute  evidence 
pour  1’ Asteropsis  carinifera , qui  porte  des  Pedicellaires  en  pince  distribues 
tout  le  long  des  bords  de  la  region  dorsale  des  bras.  Ces  Pedicellaires  se 
trouvent  au  milieu  des  aires  tentaculaires  de  cette  region ; ils  sont  petits, 
peu  allonges,  et  presentent  quelque  chose  d’analogue  a ce  que  nous  avons 
rencontre  chez  les  Aster acanthion. 

“ Ici  aussi  le  Pedicellaire  est  compose  de  trois  pieces,  une  basilaire  et 

1)  Stellaster , Nedria. 

2)  Perrier,  in  this  paper,  includes  in  this  genus  also  A.  vernicina,  A.  denacantha,  A. 
jjulvillus  and  A.  imbricata,  now  referred  to  other  genera. 
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deux  forrnant  la  pince.  La  piece  basilaire  presente  une  cavite  legere,  dans 
laquelle  sont  implantees  les  deux  branches  de  la  pince.  Celles-ci  sont 
courtes  et  irregulieres ; elles  sont  reliees  a la  piece  basilaire  par  des  fibres 
muscuLaires  verticales  qui  ecartent  les  deux  branches  l’une  de  l’autre.  A 
leur  base,  ces  deux  branches  s’entrecroissent  legerement  en  se  servant 
mutuellement  de  point  d’appui,  et  des  fibres  musculaires  liorizontales  peuvent 
determiner  leur  rapprochement.  II  semblerait  au  premier  abord  que  ces 
Pedicellaires  remarquables  fissent  exception  au  type  general  que  nous  avons 
decrit  pour  les  Pedicellaires  des  Asterides  a deux  rangees  d’ambulacres ; 
mais  il  est  facile  de  se  convaincre  que  ces  organes  s’eloignent  plus  de  ceux 
des  Asteracanthion  que  de  ceux  des  autres  Etoiles  de  mer.  En  effet,  la 
piece  qui  leur  sert  de  support  n’est  pas,  comme  dans  les  Asteracanthion , 
dans  le  meme  plan  que  les  branches  des  pinces  et  portee  par  un  pedicule 
mou ; elle  se  developpe  au  contraire  dans  la  peau  elle-meme,  et  dans  un 
plan  perpendiculaire  a celui  des  pinces.  Elle  occupe  par  consequent,  relative- 
ment  a celles-ci,  la  meme  position  que  les  pieces  calcaires  empruntees  au 
squelette  pour  servir  de  support  au  Pedicellaire. 

“ Dans  Y Asteropsis  carinifera,  la  peau  est  bourree  de  petits  spicules  cal- 
caires, quelquefois  un  peu  bifurques,  le  plus  souvent,  au  contraire,  arrondis 
aux  deux  bouts.” 

Terrill  mentions  this  species  under  the  name  of  Gymnasteria  spinosa 
from  Lower  California  [’71,  p.  574]  : 

“ Gymnasteria  spinosa  Gray1*. 

“ A starfish  collected  at  La  Paz  by  Capt.  Pedersen,  seems  to  lie 
identical  with  this  species,  originally  obtained  at  Panama  by  Mr.  H. 
Cuming.  There  are  three  specimens  in  the  collection. 

“ Form  pentagonal,  with  rather  broad,  tapering,  somewhat  depressed, 
triangular  rays.  Radii  as  1 : 2.2.  The  skeleton  consists  of  moderately  large, 
rounded  and  polygonal  plates,  joined  by  their  edges,  so  as  to  leave 
variously  shaped  spaces  between,  with  their  surface  roughened  by  minute, 
granule-like  prominences  and  covered  with  a thin  membranous  skin,  which 
allows  the  roughness  of  the  plates  to  show  through  it.  The  median  dorsal 


1)  References  to  previous  literature  omitted. 
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plates  on  each  ray  are  stout,  rather  rhomboidal,  with  tlie  angles  produced 
and  rounded  and  the  centre  tubercular  ; they  bear  a row  of  eight  to  twelve, 
stout,  elevated,  blunt  spines,  one  to  each  plate.  The  sides  of  the  rays  near 
the  base  are  formed  by  about  four  series  of  plates ; in  the  two  intermediate 
rows  rounded ; in  the  upper  and  lower  ones  with  lateral  prolongations,  which 
articulate  with  the  dorsal  and  marginal  plates  in  such  a way  as  to  leave 
rather  large,  transverse,  oblong  openings  between ; toward  the  end  of  the 
rays  the  plates  become  more  regular  and  uniform,  mostly  polygonal,  and 
more  closely  united,  except  that  there  are  still  larger  openings  next  to 
the  marginal  plates,  forming  a regular  series.  Marginal  plates  stout,  pro- 
minent, projecting  laterally,  and  rounded  on  the  outer  side,  much  broader 
than  high,  forming  a single  row,  with  the  plates  placed  alternately  a little 
above  and  below  the  median  line,  about  12  to  16  on  each  side  of  the  ray, 
each  one  bearing  a stout,  elongated,  conical  spine.  Plates  of  the  lower  side 
rounded  and  subpolygonal,  unequal,  some  of  them  bearing  a very  small 
central  tubercle,  mostly  closely  united,  so  as  to  leave  only  small  pores  be- 
tween. Each  interambulacral  plate  bears  an  outer,  stout,  oblong,  blunt  spine, 
compressed  or  wedge-shaped  at  the  tip,  and  an  inner  group  of  four  or 
five  slender  ones,  of  which  the  lateral  are  very  short  and  the  two  middle 
ones  considerably  longest,  all  connected  together  by  a thin  vreb.  On  each 
margin  of  the  mouth  there  is  a group  of  five  to  eight,  rather  slender,  sub- 
equal, obtuse  spines,  connected  together  by  a web.  Near  the  margin  of  the 
disk  and  rays,  above  and  below,  there  are  many  rather  large  pedicellarise, 
oblong  or  subcylindrical  in  form,  obtuse  at  the  tips.  The  dried  specimens 
are  light  red  above,  yellowish  below. 

“ The  largest  specimen  is  1.50  inches  from  centre  to  edge  of  disk ; 
2.75  to  tip  of  rays;  breadth  of  rays  at  base  1 to  1.25;  length  of  largest 
spines  .20  to  .22 ; diameter  at  base,  about  .08. 

“ A smaller  one  has  the  radius  of  disk  .68  of  an  inch ; of  rays 
1.50  ; length  of  dorsal  and  marginal  spines  .10  to  .12 ; diameter  .05 
or  .06 ; diameter  of  upper  and  lower  plates  .05  to  .10,  mostly  about 
.08.” 

Further  on  in  the  same  paper  [Verrill,  ’71,  p.  594]  Gymncisteria 
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spinosa  Gray  is  mentioned  as  occurring  in  La  Paz,  Lower  California,  ac- 
cording to  the  author’s  own  observation. 

Perrier  in  his  “ Revision  ” gives  some  valuable  informations  about  the 
type  specimen  and  the  variability  of  this  species  [’76,  p.  101]  : 

“ Les  indications  donnees  par  Lamarck  relativement  a son  Asterias 
carinifera , la  ressemblance  qu’il  indique  entre  elle  et  V Asterias  equestris 
(Hippasteria  plana),  les  ‘ cinq  cotes  spiniferes  ’ qu’il  decrit  sur  son  dos  se 
rapportent  assez  mal  a YAsteropsis  carinifera  de  Muller  et  Troschel  qui 
n’offre  qu’une  seule  carene  mediane  spinifere.  Ne  retrouvant  pas  dans  la 
collection  l’echantillon  de  Lamarck,  il  nous  est  impossible  de  verifier  cette 
synonymie,  que  tous  les  auteurs  ont  du  reste  acceptee.  Quant  a la  syn- 
onymie  de  Gray,  bien  que  les  individus  decrits  par  l’auteur  anglais  provien- 
nent  de  localites  tres-eloignees  (Panama  et  mer  Rouge),  nous  avons  pu  nous 
assurer  par  l’examen  direct  des  ecliantillons  qu’elle  etait  parfaitement  exacte. 

“ Le  Museum  de  Paris  possede  quatre  individus  desseches,  de  la  mer 
Rouge  (M.  Clot-Bey,  1850) ; deux  individus  egalement  desseches  dans  la 
collection  Michelin,  l’un  sans  indication  de  provenance,  l’autre  des  lies 
Sandwich ; trois  individus  dans  1’alcool,  des  lies  Fidji  (M.  Filhol,  1875). 
Le  British  Museum  possede,  de  cette  merne  espece,  de  nombreux  individus 
desseches,  provenant  de  la  mer  Rouge,  de  Pile  de  France,  des  lies  de 
Sandwich ; et  de  Panama.  Un  individu  a six  bras  provient  d’Oomaga. 
Malgre  l’etendue  de  cette  aire  de  repartition,  il  est  a remarquer  que,  dans  ces 
localites  si  diverses,  on  observe  exactement  les  memes  variations  du  type. 
Ces  variations  sont  au  nombre  de  deux  principales  et  elles  portent  sur  la 
disposition  des  plaques  du  squelette.  Chez  tous  les  jeunes  individus  que 
j’ai  pu  observer  et  chez  un  grand  nombre  d’adultes,  le  squelette  est  forme 
d’ossicules  plus  ou  moins  rapproches  les  uns  des  autres,  et  qui  presentent 
dans  le  jeune  age  exactement  la  disposition  et  la  structure  que  nous  avons 
precedemment  decrites  chez  les  jeunes  Antlienea  et  chez  les  Antlienea  de 
petite  taille.  Mais  chez  d’autres,  la  disposition  du  squelette  devient  tout 
autre.  Les  ossicules  formant  la  carene  dorsale  s’allongent  beaucoup,  s’im- 
briquent  reciproquement  et  developpent  lateralement  pres  de  leur  extremite 
superieure  deux  courtes  apophyses.  Sur  ces  dernieres  s’appuient  les  plaques 
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des  deux  rangees  voisines,  a droite  et  a gauclie,  lesquelles  s’allongent  anssi 
beaucoup,  de  maniere  a figurer  avec  la  range©  longitudinale  comme  une  serie 
de  cotes  courtes  et  larges  s’appuyant  sur  une  sorte  de  colonne  vertebrate. 
Ces  cotes  sont  separees  l’une  de  l’autre  par  un  intervalle  au  moins  aussi 
grand  que  leur  largeur.  Elies  servent,  en  quelque  sorte,  d’amorce  aux  autres 
parties  du  squelette  forme  de  pieces  etoilees  irregulieres,  dont  la  disposition 
ecliappe  a toute  description.  Les  plaques  marginales  sont  seulement  un 
pen  plus  robustes  que  d’ordinaire,  et  les  plaques  ventrales  etoilees,  au  lieu 
d’etre  irregulierement  arrondies.  Entre  cette  forme  et  celle  oil  tous  les  os- 
sicules  sont  a pen  pres  arrondis,  on  trouve  des  intermediaires,  les  plaques 
prennent  des  formes  moins  regulieres,  des  pieces  accessoires  plus  ou  moins 
volumineuses  se  developpant  entre  la  racliis  median  et  les  rangees  de  plaques 
voisines  indiquent  les  pieces  costiformes  dont  nous  avons  parle.  Cette 
circonstance  et  le  fait  que  les  memes  formes  se  rencontrent  dans  toutes  les 
localites  ou  l’une  d’elles  a ete  signalee,  nous  conduisent  a ne  voir  en  elles 
qu’une  seule  et  meme  forme  specifique. 

“ En  ce  qui  concerne  la  Gymnasteria  inermis  de  Gray,  l’examen  que 
nous  avons  fait  du  type  du  savant  anglais,  et  sa  comparaison  avec  les 
jeunes  Gymnasteria  carinifera  des  autres  localites  ne  nous  laisse  aucun  doute 
sur  leur  identite.  Yoici,  du  reste,  la  description  de  cet  ecliantillon 
typique  : 

“ Face  dorsale  plane,  ou  a peu  pres,  formee  de  plaques  arrondies,  sans 
piquants,  granules  ou  pedicellaires,  mais  finement  ponctuees.  Chaque  point 
saillant  portant  une  soie  courte  et  fine  visible  seulement  a la  loupe.  Plaques 
marginales  dorsales,  minces,  aplaties,  au  nombre  de  vingt-quatre,  en  carre 
arrondi  sur  ces  bords,  portant  sur  leur  angle  externe  apical  un  tres-court 
piquant  plat  et  pointu  au  sommet.  Plaque  madreporique  petite,  arrondie, 
mais  bien  visible. — -Plaques  marginales  ventrales  carrees,  inermes  pres  du 
sommet  de  l’arc  interbracliial  et  plus  loin  portant  pres  de  leur  angle  exterieur 
apicial  un  piquant  encore  plus  petit  que  celui  de  la  plaque  marginale 
dorsale  correspondante.  Toutes  les  plaques  ventrales  arrondies  et  d’ailleurs 
semblables  aux  plaques  dorsales.  Piquants  ambulacraires  biseries,  chaque 
plaque  portant  dans  le  sillon  trois  petits  piquants  cylindriques  divergents, 
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et  en  arriere,  sur  sa  surface  ventrale,  un  piquant  isole  plus  gros  et  conique. 
La  forme  est  du  reste,  sauf  1’aplatissemeiit  du  corps,  la  meme  que  dans  les 
individus  de  la  Gymnasteria  carinifera.  Un  individu  de  cette  derniere 
espece,  provenant  de  la  mer  Rouge  et  deux  fois  plus  grand  que  le  type 
de  la  Gymnasteria  inermis  de  Gray,  n’en  differe  que  parce  que  les  cinq 
plaques  apiciales  du  deuxieme  cercle  dorsal  (cercle  des  dix  plaques)  portent 
un  petit  piquant  arrondi,  et  etablit  nettement  la  liaison  des  deux  formes. 
II  n’est  done  pas  possible  de  douter  que  la  Gymnasteria  carinifera  (Linck. 
sp.)  et  la  Gymnasteria  inermis  (Gray)  ne  sont  qu’une  meme  espece ; et  l’on 
peut  s’etonner  que  les  naturalistes  americains,  mieux  places  que  personne 
pom’  resoudre  la  question,  continuent  a distinguer  les  deux  especes.  Cela  ne 
s’explique  guere  que  si  quelque  autre  espece  a ete  prise  en  Amerique 
pour  la  Gymnasteria  inermis  de  Gray.  Peut-etre  est-ce  celle  que  nous 
avons  decrite  plus  liaut  sous  le  nom  de  Dermasterias  inermis  et  qui  a 
ete  envoyee  au  Jardin  des  Plantes  par  le  museum  de  zoologie  comparative 
de  Cambridge.” 

Viguier  gives  a detailed  description  of  the  skeletal  system  of  this  star- 
fish which  he  places  in  the  tribe  Goniasterince  [’78,  p.  202]  : 

“ La  Gymnasteria  carinifera  liabite  les  localites  fort  eloignees  les  tines 
des  autres : la  mer  Rouge,  l’ile  de  Prance,  les  Fidji,  les  Sandwich,  Panama, 
etc.,  et  presente,  toutefois,  une  remarquable  uniformite. 

“ Tout  le  squelette  est  compose  de  plaques  minces,  noyees  dans  une 
peau  assez  epaisse,  qui  les  masque  a peu  pres  completement  sur  les  sujets 
conserves  dans  l’alcool.  Sur  les  sujets  desseclies,  au  contraire,  l’arrangement 
des  plaques  se  voit  assez  distinctement.  Les  bras  sont  tres-marques,  comma 
on  le  voit  sur  la  figure  5,  pi.  xiii,  et  fortement  carenes  comme  le  montre  la 
figure  8.  La  ligne  mediane  du  bras  est  occupee  par  une  rangee  d’ossicules, 
irregulierement  circulaire  vers  la  pointe  du  bras,  et  qui  s’allongent  un  peu 
en  pointe  vers  sa  base.  Ces  ossicules  sont  assez  regulierement  imbriques, 
et  portent,  de  deux  en  deux,  un  petit  tubercule  perfore  pour  l’insertion  d’un 
piquant ; mais  tout  ceci  est  sujet  a des  variations  assez  grandes. 

‘ ‘ De  chacune  des  pieces  de  la  serie  mediane  partent  des  lignes  d’ossicu- 
les a peu  pres  perpendiculaires  a la  direction  du  bras.  Ces  ossicules  sont 
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elliptiques  et  legerement  deprimes  a leur  centre.  Ils  forment,  sur  les  cotes 
de  la  ligne  mediane,  trois  series  paralleles  qui  arrivent  jusqu’a  l’extremite 
du  bras,  oil  toutes  les  series  se  confondent  en  une  accumulation  de  pieces 
sans  disposition  ni  imbrication  reguliere.  La  serie  lateral©  la  plus  interne 
est  reliee  a la  serie  mediane  par  de  petites  pieces  connectives  tres- 
courtes. 

“ Notre  sujet  etant  assez  deforme,  la  disposition  des  series  dorsales  pre- 
sente  sur  notre  dessin  une  assez  grande  irregularite ; leur  imbrication  dans 
le  sens  lateral  se  voit  bien  sur  la  figure  8.  Dans  les  angles  interbracbiaux, 
qui  sont  tres-arrondis,  on  voit  des  series  supplementaires  d’ossicules  im- 
briques,  a surface  libre  a peu  pres  circulaire,  venir  combler  l’espace  laisse 
libre  entre  les  series  dorsales, 

“Au  centre  du  dos  se  voit  un  pentagone  dont  les  sommets  sont  formes 
par  les  premieres  pieces  des  series  medianes  des  bras,  et  dans  l’interieur 
duquel  l’arrangement  des  ossicules  ne  presente  plus  assez  de  regularity  pour 
se  preter  a une  description. 

“ C’est  sur  le  bord  de  ce  pentagone  central  que  se  trouve  la  plaque 
madreporique  m,  qui  est  petite,  ovalaire,  assez  epaisse,  et  marquee  de  sil- 
lons  divergeants  extremement  fins.  Au  milieu  du  pentagone,  un  peu  a 
gauche  du  centre,  se  voit  1’anus,  an. 

“ Les  plaques  marginales  dorsales  sont  assez  regulieremont  imbriquees, 
mais  en  sens  inverse  des  ossicules  de  la  serie  mediane  du  bras.  On 
trouve,  en  effet,  au  sommet  de  l’angle  interbracliial,  une  plaque  impaire  qui 
recouvre  lateralement  ses  deux  voisines.  A partir  de  la,  l’imbrication  con- 
tinue dans  ce  sens,  cliaque  plaque  recouvrant  celle  qui  lui  est  voisine  du 
cote  de  la  pointe  du  bras ; mais  cet  arrangement  devient  irregulier  en 
approchant  de  l’extremite.  A ce  niveau,  les  plaques  marginales  deviennent 
tres-petites,  ne  se  differencient  plus  des  autres  pieces  dorsales,  et  se  termin- 
ent  a une  plaque  ocellaire  de  fort  petites  dimensions. 

“ Les  plaques  marginales  inferieures,  qui  sont  ton  jours  debordees  par 
les  superieures,  sont  assez  iiTegulierement  circulaires,  a contour  sinueux. 
Elies  sont  assez  exactement  juxtaposees,  sans  imbrication  bien  apparente, 
■et  en  meme  nombre  que  les  plaques  margino-dorsales. 
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“Tout  a fait  vers  l’extremite  du  bras,  elles  viennent  au  contact  des 
series  adambulacraires,  mais  dans  presque  toute  la  longueur  du  bras  il 
s’interpose  entre  elles  une  ligne  de  petites  plaques  irregulierement  circulaires 
a imbrication  tres- variable.  Pres  de  la  base  du  bras  et  dans  les  angles  in- 
terbrachiaux,  il  vient  sen  intercaler  d’autres  encore,  d’un  diametre  un  pen 
plus  grand,  de  fa(;on  que  tout  le  triangle  compris  entre  les  deux  series 
adambulacraires  et  la  serie  marginale  est  a peu  pres  exactement  rempli  par 
des  pieces  imbriquees  de  la  base  vers  le  sommet  du  triangle. 

“ Les  pieces  adambulacraires  sont  petites,  quadrangulaire,  peu  serrees  les 
uns  contre  les  autres.  Les  pieces  ambulacraires  sont  assez  liautes,  mais  n’at- 
teignent  point  cependant  le  squelette  dorsal.  La  premiere  porte  une  apophyse 
en  aile  tres-developpee,  et  la  dent,  qu’elle  supporte  est  forte  et  pointue  comme 
cliez  toutes  les  Goniateriance.  L’odontophore  presente,  ici  encore,  la  forme 
ty pique  de  la  tribu,  et  ses  apophyses  sont  bien  developpees. 

“ Le  systeme  interbrachialn  est  compose  de  deux  lignes  d’ossicules,  et 
forme  en  consequence  un  arc  plus  resistant  que  cliez  le  Pentaceros  muricatus 
ou  la  Gulcita;  toutefois  la  disposition  est  bien  evidemment  la  meme. 

“ Si  l’on  joint  a ces  caracteres,  tires  de  la  constitution  de  la  bouche, 
la  presence  de  spicules  dans  les  ambulacres,  on  verra  que  ce  type  doit  bien 
se  ranger  dans  les  Gomasterince.  Toutefois,  outre  les  autres  particularity 
que  nous  a presentees  l’etude  de  son  squelette,  il  faut  dire  que  la  disposi- 
tion des  spicules  dans  les  ambulacres  est  assez  singuliere,  et  qu’ils  semblent 
plutot  garnir  l’extremite  du  tube  que  former  une  couronne  plate  a la  ven- 
touse.  En  outre,  les  pedicellaires  presentent  une  disposition  tout  a fait 
remarquable,  etant  ici  composes  de  trois  pieces,  comme  cliez  les  Asteries 
ambulacraires.  Il  faut  en  lire  la  description  detaillee  dans  le  memoire  de 
M.  Perrier  sur  les  pedicellaires. 

“ Les  Gymnasteria  presentent  done  des  particularity  assez  singulieres ; 
mais  leur  place  doit  bien  etre  ici,  et  nous  allons  voir,  en  etudiant  les 
Porania , quelles  differences  separent  ces  deux  genres  autrefois  reunis  sous 
un  meme  nom.” 

Bell  mentions  this  species  from  the  collection  of  the  “ Alert  ” as 


1)  Interbrachial  septum. 
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occurriDg  in  Darros  Island  [Bell,  ’84a,  p.  510].  Studer  mentions  it  from 
the  collection  of  the  “ Gazelle  ” [’84,  p.  41] : “ Zahlreich  von  Mauritius. 

Ein  Exemplar  fand  sich  in  25  Faden  Tiefe  vor  dem  ostlichen  Biff  der 

Insel  auf  Corallinengrund.” 

De  Loriol  gives  some  interesting  informations  on  the  young  stages  of 
this  starfish  with  figures  of  a series  of  small  specimens  [’85,  p.  67] : 

“ L’espece  n’est  pas  rare  a l’ile  Maurice,  dans  les  plus  petit  individus 

envoyes  11=13  mm.,  dans  les  plus  grands,  11=135  mm. 

“ L’envoi  de  nombreux  individus  jeunes  permet  de  suivre  le  developpe- 
ment  de  l’espece,  qui  est  interessant.  Au  diametre  total  de  25  mm.  le  corps 
est  moins  etoile,  B = lf  r,  au  lieu  de  R=3§  r,  dans  les  grands  exemplaires. 
Toute  la  face  dorsale  est  formee  de  plaques  octagones,  formant  des  series 
tres  regulieres,  presque  tout  a fait  contigues,  avec  de  petits  pores  aux  angles, 
couvertes  d’une  granulation  extremement  fine.  Le  disque  est  tres  plats,  les 
bras  larges,  courts  et  coniques,  nullement  carenes  sur  leur  ligne  mediane 
formee  par  une  serie  de  plaques  entierement  semblables  aux  autres  et  ne 
portant  aucun  piquant.  Quatre  piquants  tres  petits  protegent  l’orifice  anal 
central.  Les  plaques  ventrales  sont  contigues,  bien  moins  regulieres  de  forme 
que  les  dorsales,  pentagones,  hexagones  ou  irregulieres  et  inegales.  Plaques 
raarginales,  dorsales  et  ventrales,  concourant  egalement  a former  le  bord, 
presque  deux  fois  aussi  grandes  que  les  plaques  dorsales,  carrees,  egales 
dans  les  deux  rangees ; cliacune  d’entre  elles  porte,  sur  le  bord  externe,  une 
serie  de  petits  piquants  qui  sont  plus  nombreux  et  plus  petits  sur  les 
plaques  ventrales  et  dont  un  ou  deux,  sur  tout  dans  la  serie  dorsale,  sont  plus 
longs  que  les  autres.  Au  diametre  total  de  35  mm.,  l’aspect  est  encore 
iclentique,  seulement  les  plaques  de  la  face  dorsale  commencent  un  peu  a 
s’ecarter,  les  bras  ne  sont  nullement  carenes  au  milieu,  mais  un  piquant 
assez  saillant  se  montre  sur  la  premiere  plaque  de  la  serie  mediane  dans 
trois  d’entre  eux ; sur  les  plaques  marginales  dorsales  le  piquant  qui  predo- 
minait  s’allonge  beaucoup,  au  detriment  des  autres,  et  ceux  des  plaques 
marginales  ventrales  diminuent  de  nombre.  Au  diametre  de  52  nun.  le  corps 
est  bien  plus  etoile  R = 2T7T  r,  les  plaques  dorsales  sont  un  peu  ecartees, 
trois  ou  quatre  plaques  de  la  serie  mediane  portent  un  piquant,  sur  cliaque 


624 


s.  goto  : 


bras,  mais  elles  sont  encore  en  tout  semblables  aux  autres ; cliaque  plaque 
marginale  dorsale  ne  porte  plus  qu’un  piquant  unique  deja  assez  long,  mais 
leurs  dimensions  relatives  ont  diminue,  les  plaques  marginales  ventrales  ne 
contribuent  presque  plus  a la  formation  du  bord,  mais  elles  portent  encore 
de  petits  piquants,  dont  l’un  situe  a l’angle  externe  de  cliaque  plaque  est 
assez  long,  surtout  vers  l’extremite  des  bras.  Je  n’ai  pas,  mallieureusement, 
les  intermediates  conduisant  a un  individu  dans  lequel  11=60  mm.;  a cette 
dimension  les  plaques  octagones  de  la  face  dorsale  sont  encore  tres  distinctes 
et  assez  regulieres,  mais  ecartees,  celles  qui  avoisinent  la  serie  mediane 
tendent  deja  a s’allonger,  celles  de  la  serie  mediane  elle-meme,  pronfonde- 
ment  modifiees  par  la  formation  de  la  carene,  sont  devenues  etroites,  et 
s’imbriquent,  plusieurs  portant  de  forts  piquants ; les  plaques  marginales 
dorsales  forment  le  bord  et  cliacune  est  armee  d’un  long  piquant,  par  contre 
les  ventrales  sont  tout  a fait  relegnees  a la  face  inferieure,  quoique  encore 
bien  distinctes,  mais  sans  traces  de  piquants,  la  face  ventrale  est  encore 
tres  regulierement  parquetee. 

“ Le  Gymnasteria  biserrata , de  M.  de  Martens,  me  parait  correspondre 
a une  de  ces  phases  de  developpement  du  Gym.  carinifera.  Les  exemplaires 
dans  lesquels  les  bras  sont  relativement  courts,  ressemblent  assez  a YHipp- 
asteria  plana , et  Lamarck  avait  probablement  un  de  ces  exemplaires  en  vue 
lorsqu’il  comparait  a cette  derniere  espece  son  Asterias  carinifera , et  lors- 
qu’il  dit,  en  le  decrivant,  dorso  carinis  quinque  aculeatis  muricato,  il  entend 
evidemment  par  la  les  cinq  carenes  formees  par  la  carene  mediane  de 
chacun  des  bras  et  il  ne  veut  pas  dire  qu’il  y a cinq  cotes  spiniferes  sur 
cliaque  bras  comme  semble  le  comprendre  M.  Perrier  (loc.  cit) ; je  ne 
vois  rien  qui  puisse  faire  douter  que  V Asterias  carinifera  de  Lamarck,  dont 
le  type  est  perdu,  ne  soit  pas  exactement  cette  espece.  D’apres  les 
identifications  de  M.  Perrier  au  British  Museum,  le  Gymn.  spinosa , 
et  le  Gymn.  inermis  de  Gray  doivent  etre  reunis  au  Gymnasteria 
carinifera .” 

Cuenot,  in  his  work  of  1887,  makes  some  remarks  on  the  pedicellarise 
of  this  species,  which  are  of  direct  systematic  importance.  He  says  [’87, 
p.  18] : “ La  Gymnasteria  carinifera,  espece  voisine  de  la  Culcite  et  du 
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Pentaceros,  va  nous  fournir  un  exemple  analogue15 ; j’en  ai  etudie  deux 
echantillons  conserves  dans  l’alcool,  provenant  de  la  mer  Rouge  (env.  d’ 
Obock).  M.  Perrier  decrit  chez  cette  espece  des  pedicellaires  assez  singu- 
liers,  situes  sur  le  bord  inferieur  des  bras,  parmi  les  pores  des  branchies 
lymphatiques.  Rien  de  pared  n’existe  sur  mes  echantillons : les  bras  ne 
portent  aucun  pedicellaire;  mais  dans  la  rainure  ambulacraire,  attaches  aux 
pieces  qui  la  bordent,  se  voient  de  nombreux  pedicellaires  didactyles  (pi.  I, 
fig.  14).  La  figure  remplacera  avec  avantage  une  longue  description ; les 
branches  dentees  s’appuient  Tune  sur  l’autre  sur  une  partie  de  leur  hauteur ; 
par  la  base,  elles  se  rejoignent  egalement.  Un  muscle  transversal  (a), 
determine  le  rapprochement  des  valves;  des  muscles  externes  (5),  s’attacliant 
sur  le  calcaire  qui  sert  de  support,  president  ii  l’ecartement ; enfin  un  foil 
faisceau  des  fibrilles  conjonctives  (/)  rattaclie  le  pedicellaire  a l’ecliancrure 
dans  laquelle  il  est  enchasse. 

“M.  Perrier  parle  egalement  de  spicules  qui  existeraient  dans  le 
derme ; il  n’y  en  a certainement  pas  sur  mes  echantillons,  qui  sont  pourtant 
bien  des  Gymnasteria  carinifera.  Je  considere  toutes  ces  differences  comme 

simplement  individuelles.” 

Doderlein  [’88,  p.  828]  simply  mentions  this  species  from  Ceylon. 

Sluiter  mentions  this  species  from  Batavia  [’89,  p.  307]  : 

“ G.  carinifera  (Lam.).  Perrier,  ‘Revision  des  Stellerides,’  p.  101. 
P.  de  Loriol,  ‘Catalogue  raisonne,’  p.  67.  Drei  Exemplare  (No.  249)  aus 
der  Bai  von  Batavia.  Die  Tiere  sind  auf  den  liiesigen  Riffen  nicht  selten, 
und  leben  zwischen  den  lebendigen  und  toten  Korallenstiicken.  Im  Aquari- 
um erhalten  sie  sich  langere  Zeit  ganz  gut.  Sie  sind  fur  Seesterne  selir 
schnell  in  ihren  Bewegungen,  da  sie  14  c.  M.  in  der  Minute  zuriicklegen 
konnen.  Die  Parbe  ist  am  Iiiicken  griinlicli  grau,  der  Bauch  ist  etwas 
heller,  die  Ambulacralfurchen  orangerot. 

“ Dass  die  G.  biserrata  von  v.  Martens  nur  ein  Jugendzustand  der 
G.  carinifera  sei,  wie  Loriol  vermutet,  scheint  mir  nicht  wahrscheinlich, 
da  das  von  Martens  beschriebene  Tier  von  Flores  am  Riicken  dunkelrot, 
Bauche  orange  war,  eine  Farbe,  welche  weder  bei  den  jungen  noch  bei 


1)  Variability  of  pedicellarige. 
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den  alten  Exemplaren  von  G.  carinifera  jemals  vorkommt,  wenigstens  nichi 
bei  den  zahlreichen,  von  mir  hier  gesehenen  Exemplaren.” 

It  may  be  remarked  that  the  colour  differences  are  frequently  of  no 
specific  importance  in  the  starfish.  We  may  recall  in  this  connection  the 
cases  of  Asterina  pedinifera  and  Asterias  rollestoni. 

This  species  was  also  represented  in  the  Challenger  collection  and  is 
referred  to  as  follows  [Sladen,  ’89,  p.  357],  figures  of  a young  specimen 
being  given : 

“ Locality. — Off  Kandavu,  Fiji  Islands.  On  the  Reefs. 

“ RemarJcs. — Two  adult  examples  (presenting  the  well-known  characters 
of  this  form),  and  one  young  one,  were  collected  by  the  Challenger  at  the 
above-named  locality.  I have  given  drawings  of  the  young  specimen  (see 
PL  LII.  figs.  5-8),  in  order  to  show  the  presence  of  spinelets  on  the 
infero-marginal  plates,  and  their  absence  along  the  median  line  of  the  ray: 
a state  of  things  exactly  the  reverse  of  what  occurs  in  the  adult  condition. 
This  circumstance  leads  me  to  believe  that  the  form  described  by  VON 
Martens  as  specifically  distinct  under  the  name  of  Gymnasteria  biserrata, 
is  only  the  young  stage  of  Gymnasteria  carinifera , or  at  most  only 
a variety  in  which  the  juvenile  characters  are  maintained  throughout 
life. 

“ Valuable  observations  on  the  growth  stages  of  this  species,  as  present- 
ed by  a series  of  examples  from  Mauritius,  have  been  made  by  de  Loriol, 
who  has  also  given  figures,  with  which  it  will  be  interesting  to  compare 
those  on  PL  LII.  of  the  young  example  from  Kandavu. 

“ It  may  be  remarked  that  some  variation  occurs  in  the  spinulation  of 
the  infero-marginal  plates  of  adult  specimens  from  different  localities. 
Normally  in  fully  grown  examples  these  plates  bear  no  trace  of  spines,  but 
in  large  specimens  from  the  Red  Sea  (which  are  amongst  Muller  and 
Troschel’s  types  in  the  Berlin  Collection),  traces  of  a few  incipient  spines 
are  present  on  the  outer  part  of  the  ray.  Also  in  examples  from  Mozam- 
bique and  from  Timor  the  occasional  spinulation  of  the  infero-margina. 
plates  is  more  pronounced.  I do  not,  however,  look  upon  these  as  any- 
thing more  than  local,  and  perhaps  even  individual  variations.” 
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Leipoldt  describes  this  species  from  the  Yettor-Pisani  Expedition  [’95, 
p.  649],  with  figures  of  the  adambulacral  armature  and  dermal  spicules : 

“ Zwei  Exemplare  von  Massauah  aus  einer  Tiefe  von  18  m (24.  April  1884). 

“Die  Maasse  der  Exemplare  sind  It =78  mm,  r = 26  mm,  also  R=3  r 
und  It =57  mm,  r=21  mm,  also  11=2.8  r.  Das  grossere  Exemplar  tragt 
die  bei  den  verschiedenen  Autoren  als  charakteristisch  fur  die  Art  an^e^e- 

O O 

benen  Kennzeichen,  nur  felilen  sowohl  ihm  als  auch  dem  kleineren  Ex- 
emplare die  Stacheln  auf  den  unteren  Pandstiicken.  Auch  finden  sich  bei 
ihm  die  Pedicellarien  in  weiterer  Yerbreitung,  als  dies  gewohnlich  angege- 
ben  wird.  Muller  und  Troschel  (1842  p.  63)  bemerken,  dass  Pedicellarien 
bei  ‘ Asteropsis  carinifera  ’ nur  auf  der  ‘ Puckseite  nalie  dem  Eande  ’ stiin- 
den.  Nach  Perrier  (1869  p.  285)  sind  die  Pedicellarien  in  ihrem  Yorkom- 
men  ebenfalls  auf  die  Pander  der  abaktinalen  Seite  beschrankt  und  er 
giebt  richtig  an,  dass  sie  sich  immer  in  der  Mitte  der  Porenfeldern  befinden. 
Cuenot  (Contrib.  a l’etude  anatomique  des  Asterides.  Arch.  zool.  exp.  2.  serie, 
T.  Y.  [Suppl.]  1888  p.  18  u.  f.  Taf.  I,  Eig.  14)  konnte  dagegen  bei  seinen 
Exemplaren  die  Pedicellarien  an  den  von  Perrier  angegebenen  Stellen 
nicht  finden,  er  entdeckte  sie  vielmelir  nur  4 dans  la  rainure  ambulacraire, 
attaches  aux  pieces  qui  la  bordent.’  Bei  unserem  grosseren  Exemplare 
kamen  sie  dagegen  nicht  nur  an  den  von  Muller  und  Troschel,  Perrier 
imd  Cuenot  angegebenen  Stellen,  sondern  auch  auf  der  ganzen  abaktinalen 
Seite  vor  und  zwar,  wie  diess  Perrier  angiebt,  ausschliesslich  auf  den 
Porenfeldern.  Auf  der  Bauchseite  stehen  sie  immer  isolirt  an  dem  adoralen 
Pande  der  Adambulacralplatten  und  zwar  nach  innen  von  der  Basis  des 
ausseren  Stachels  der  Adambulacralbewaffnung,  so  dass  sie  sich  also  in  dem 
Zwischenraume  zwischen  dem  letzteren  und  der  inneren  Langsreihe  von 
Adambulacralstaclieln  befinden  (s.  Eig.  d). 

Das  kleinere  Exemplar,  weches  in  seinem  ausseren  Habitus  der  oben 
citirten  SLADEN’schen  Abbildung  der  Jugendform  von  G.  carinifera  sehr 
ahnlich  ist  und  nur  schon  zahlreichere  Poren  in  den  einzelnen  Porenfeldern 
und  einige  Stacheln  mehr  in  der  Medianlinie  der  abaktinalen  Seite  der 
Arme  besitzt,  liess  mich  auf  der  abaktinalen  Seite  die  Pedicellarien  nur  in 
einer  den  Angaben  Muller  und  Troschel’s,  sowie  Perrier’s  entspreclienden 
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Verbreitung  auf  den  am  Rande  der  Seite  befindlichen  Porenfeldem  erkennen. 
Anf  der  aktinalen  Seite  standen  Pedicellarien  auch  auf  den  Adambulacral- 
platten,  aber  nur  an  einzelnen  Stellen. 

“Die  von  Perrier  fiir  G.  carini/era  angegebene  Zusammensetzung  der 
Pedicellarien  aus  drei  Stiicken,  namlicli  zwei  Zangen  und  einem  Basalstiick, 
fand  sicli  bei  den  Pedicellarien  unserer  beiden  Exemplare  niclit.  Ich  kann 
vielmehr  den  Angaben  Cuenot’s  zustimmen,  welcher  die  Pedicellarien  der 
G.  carim/era  als  ‘didactyles’  bezeicbnet  imd  abbildet.  Nur  stimmt  die 
Gestalt  der  Pedicellarien,  wenigstens  derjenigen  des  grosseren  Exemplares, 
in  so  fern  niclit  ganz  mit  der  CuENOT’sclien  Figur  iiberein,  als  sie  im 
Verhaltnis  zu  ihrer  Breite  viel  liinger1 2’  waren,  als  jene  dies  zeigt.  Besser; 
stimmten  die  Pedicellarien  des  kleineren  Exemplars  mit  jener  Abbildung 
iiberein,  und  dalier  miiclite  icb  vermuthen,  dass  auch  Cuenot  kleinere  Ex- 
emplare vor  sich  hatte.  Cuenot  erwahnt  aucli  noch,  dass  er  die  von 
Perrier25  beschriebenen  Kalkspicula,  welche  in  der  Haut  der  G.  carmifera j 
vorkommen  sollen,  bei  seinen  Exemplaren  niclit  liabe  entdecken  konnen 
Es  gelang  mir,  sie  bei  den  beiden  Exemplaren  und  zwar  sowohl  in  del 
Biicken-  als  auch  der  Baucliliaut  zu  finden.  Sie  treten  bei  dem  klemer 
Exemplare  dicht  neben  einander  und  in  melireren  Schichten  iiber  einandei 
liegend  und  dabei  zahlreieher  auf,  als  bei  dem  grosseren,  wo  sie  in  ziemlicl 
weiten  Zwischenraumen  von  einander  liegen.  Bei  dem  letzteren  Exemplari 
nelimen  die  Spicula  die  Form  kleiner,  in  Bildung  begriffener  oder  rudimen 
tar  entwickelter  Stachelchen  an  (Fig.  b) ; bei  dem  kleineren  Exemplare  habei 
sie  liingegen  meist  die  Form  eines  einfachen,  bald  etwas  kmzeren,  bale 
etwas  langeren  Stabcliens,  das  sich  in  letzterem  Falle  an  beiden  Endei 
etwas  verjiingt  (Fig.  c).  Dadurcli,  dass  sich  dann  etwa  in  der  Mitte  de 
Liinge  eines  solchen  Stabchens  ein  kleiner  Seitenast  ausbildet,  scheint  mi 
der  Uebergang  zu  den  etwas  komplicirteren  Formen  gegeben  zu  sein,  wi 

sie  auf  derselben  Figur  abgebildet  sind. 

Sluiter  in  his  paper  of  1895  refers  to  this  species  as  follows  [ 9o,  1 

59]  : J 


1)  “ Die  Liinge  der  Pedicellarien  des  grosseren  Exemplars  konnte  bis  zu  2 mm  steigen 

2)  Vide  supra,  p.  616. 


JAPANESE  ASTEROIDEA  .* 


629 

“ Gymnasterias  carinifera  (Lam.)  y.  Martens.  Drei  getrocknete  Ex- 
emplare  (zwei  jiingere  udcI  ein  erwachsenes)  von  den  Molnkken  (y.  d.  IIucht)  , 
ein  junges  Exemplar  in  Alkoliol  von  Ambon  (Bleeker)  und  ein  erwachsenes 
Exemplar  in  Alkohol  von  der  Bai  von  Batavia  (Sluiter).” 

Doderlein  mentions  it  from  Amboina  [’96,  p.  316],  and  refers  to  the 
occurrence  of  the  “ Krystallkorper  ” in  this  species  [’98,  p.  493]. 

Ludwig  [’99,  p.  540]  mentions  it  from  the  Zanzibar  region,  although 
it  was  not  represented  in  the  collection  of  Voeltzkow  which  he  studied. 
He  simply  writes,  “ Gymnasteria  carinifera  (Lamarck),  von  Querimba  durch 
Peters  (1852),  von  den  Amiranten  durch  Bell  (1884).” 

This  species  is  mentioned  by  Bell  from  Willey’s  collection  [Bell,  ’99, 
p.  137] : 

“ Gymnasteria  carinifera. 

[References  to  Lamarck,  Gray  and  Sladen  omitted.] 

“ Loc.  Lifu. 

“ This  is  a species  which  appears  to  extend  from  the  Red  Sea  to 
Panama,  and  is  often  found  in  collections  from  the  Pacific.” 

Under  Gymnasteria  valvulata  Perrier,  Clark  says  [:02,  p.  524],  “ A 

species  based  on  a young  individual  which  may  be  a young  Niclorellia  or 
possibly  an  immature  Gymnasterias  carinifera , a well-known  Panama 
species.” 

This  species  is  also  described  by  Ludwig  from  the  tropical  Pacific 

[:05,  p.  156] : 

“ Ein  junges  Exemplar  von  der  Kiiste  von  Papeete,  G esellschaf ts-Inseln, 
9.  November,  1889.  Ein  zweites  nocli  jungeres  Exemplar  ebendaher  von 
dem  Riff,  13.  November,  1899. 

“Maasse:  a.  R=32  mm.,  r=12mm.,  r=l:2.67.  b.  R=20  mm.,  r=9 

mm.,  r=R=l : 2.22. 

“Das  ^grossere  Exemplar  (Taf.  XII,  Fig.  61,  62)  steht  in  einem 
Maassen  zwischen  den  von  Loriol  l.c.  Eig.  9 und  10  abgebildeten  und 
bietet  in  der  Bestaclielung  seiner  Randplatten  bereits  das  Verhalten  des 
erwachsenen  Tieres  dar.  Das  kleinere  hat  ungefahr  die  Grosse  des  von 
Loriol  in  seiner  Eig.  8 abgebildeten ; es  besitzt  auf  dem  Scheitel  noch  gar 
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keine  Staclieln  (mit  Ausnalime  der  winzigen,  die  den  After  umstellen)  und 
seine  unteren  Randplatten  sind  fast  alle  mit  einem  (selten  zwei)  kleinen 
Stachel  ausgerustet,  entsprechend  der  Sl ADEN ’ sclien  Fig.  6. 

“ Der  Ansicht  Loriol’s  und  Sladen’s,  dass  G.  User  rata  v.  Martens  nur 
eine  Jugendform  der  G.  carinifera  ist,  kann  icli  ruich  nur  anschliessen. 

“ An  der  Madreporenplatte  liess  sicli  feststellen,  dass  sie  ein  selbstan- 
dige  Skelettplatte  ist,  die  nacli  aussen  von  der  betreffenden  primaren 
Interrad ialplatte  liegt.  Gymnasteria  gehort  demnacli  wie  wahrscheinlicli 
alle  Gjmnasteriiden  zu  den  euplacoten  Seesternen. 

“ In  Betreff  des  Baues  der  Pedicellarien,  die  bei  dem  vorliegenden 
grosseren  Esemplare  nur  zwischen  den  inneren  und  ausseren  Furclienstacheln 
yorkommen,  stimmen  meine  Beobachtungen  mit  denen  von  Leipoldt 
uberein.” 

Fisher  simply  mentions  this  species  [:06,  p.  1087]  remarking,  “ Tliis 
species  is  recorded  from  the  Sandwich  Islands  by  Perrier  (Revision  des 
Stellerides,  p.  286),  the  specimens  being  in  the  British  Museum.  Sladen 
likewise  records  it  in  the  report  on  the  starfishes  collected  by  the  Challenger 
expedition  (p.  357),  very  likely  from  the  same  specimens.  No  examples 
were  secured  by  the  Albatross  expedition.”  It  must  be  remarked  that  the 
specimens  which  Perrier  described  from  the  British  Museum  were  the 
original  types  of  Gray,  while  those  that  Sladen  described  were  collected 
by  the  Challenger.  Needless  to  say  that  Sladen  must  have  had  the 
original  examples  of  Gray  for  comparison  (cf.  supra , p.  626). 

Clark  [:08,  p.  281]  mentions  one  specimen  from  Sorong,  New  Guinea, 
“ 130  mm.  in  diameter,  yellowish  brown  (dried).  Barbour  collection.” 

I have  examined  two  specimens.  One  has  R=30  mm.,  r= 
12  mm.,  R ; r=2.5  ; the  other  has  R = 64  mm.,  r=23  mm.,  and 
R:r=2.8.  The  smaller  specimen  is  from  Naha,  Okinawa  Island. 
For  the  larger  specimen  the  locality  is  not  recorded,  bilt  there  is 
no  reasonable  doubt  that  it  is  somewhere  from  the  Ryukyu  Islands. 

The  body  is  regularly  star- shaped,  the  disk  comparatively 
large  and  the  arms  are  very  distinct.  The  whole  surface  of  the 
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body  is  covered  with  a humid  leathery  membrane,  but  the  plates 
are  very  distinct.  The  granulations  of  the  plates  mentioned  by 
previous  authors  can  be  seen  only  indistinctly  in  alcoholic  speci- 
mens, but  in  dried  specimens  they  ought  to  come  out  more 
clearly.  Of  the  two  specimens  in  my  hands,  both  of  which  aro 
in  alcohol,  the  smaller  one  is  in  a better  state  of  preservation  in 
all  respects,  so  that  it  will  be  described  first  in  detail. 

On  the  dorsal  side,  the  anus  is  very  distinct,  subcentral  in 
position  and  surrounded  by  some  nine  or  ten  small  granules, 
which  are  themselves  surrounded  by  five  plates,  one  of  which 
boars  in  this  specimen  an  indistinct  tubercle.  From  this  circle 
of  perianal  plates  there  radiates  a series  of  circular  carinal  plates 
to  the  tip  of  each  arm,  being  terminated  by  the  ocular  plate 
which  bears  two  short  spines.  The  carinal  plates  are  smaller 
than  those  of  the  adjacent  rows  on  either  side,  and  some  of 
them  bear  each  a blunt  conical  spine.  The  number  of  carinal 
plates  is  some  20,  and  the  carinal  spines  are  4 or  5 for  each 
arm.  On  either  side  of  the  carinal  plates  there  is  a row  of 
similar  but  slightly  larger  plates  reaching  to  the  tip  of  the  arm, 
and  outside  it  another  row  of  similar  plates  terminating  at  a 
short  distance  from  the  arm  tip,  followed  by  a third  row  extend- 
ing about  half  way  out  into  the  arm.  Around  the  anus  the 
arrangement  of  the  plates  is  more  or  less  irregular. 

The  spaces  between  the  dorsal  plates  are  occupied  by  a thick 
humid  membrane,  which  in  alcoholic  specimens  is  more  elevated 
than  the  plates,  and  bear  the  papular  pores  which  are  very 
small  but  distinct  and  form  groups  of  2-5,  all  over  the  dorsal 
surface. 

The  superomarginal  plates  occupy  the  very  margin  of  the 


632 


s.  goto  : 


body,  are  very  stout  and  more  or  less  triangular  in  shape  near 
the  interradial  line  but  square  outwards.  Each  plate  bears  on 
the  outer  border  a stout,  short  conical  spine  projecting  obliquely 
outwards,  so  that  the  sides  of  the  arms  are  coarsely  serrated. 

On  the  actinal  side,  the  comparatively  large  inferomarginal 
plates  are  most  conspicuous.  They  are  nearly  square  in  outline 
and  the  last  few  plates  of  the  arms  bear  each  a short  but  dis- 
tinct spine  at  the  disto-external  corner  of  the  plate.  The  infero- 
marginal plates  are  throughout  coincident  with  the  superomar- 
<rinals.  Just  external  to  the  adambulacral  plates  there  is  a 
series  of  square  or  rectangular  plates  much  smaller  than  (about 
one-fourth  of)  the  inferomarginals  and  extending  to  the  tip  of 
the  arms.  The  triangular  space  between  this  row  and  the  infero- 
marginals is  occupied  by  some  roundish  or  square  plates,  which 
are  generally  speaking  arranged  in  rows  parallel  to  the  first 
mentioned  series,  and  extending  into  the  arm  only  about  one- 
third  of  its  length. 

The  adambulacral  plates  bear  each  a furrow  series  of  three 
or  four,  rarely  five,  comparatively  thick,  short  spines  arranged 
in  a palmate  form,  followed  by  a single  stout  spine  on  the 
actinal  face.  Previous  descriptions  lead  one  to  infer  that  there 
must  be  considerable  variation  in  the  number  and  position  of  the 
pedicellarise,  and  in  fact,  in  the  specimen  now  under  considera- 
tion these  are  present  only  on  a few  plates  in  the  whole  body, 
and  are  borne  at  the  adcentral  end  of  the  adambulacral  plate, 
between  the  furrow  series  and  the  actinal  spines,  which  latter 
form  a regular  series  along  the  ambulacral  furrow. 

The  mouth-plates  bear  on  the  furrow  border  each  7-8  spines 
similar  to  the  furrow  spines  of  the  adambulacral  plates,  anc 
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the  one  at  the  mouth  end  is  usually  larger  than  the  rest.  On 
the  actinal  face  of  each  mouth-plate  there  may  be  one  or  two 
short,  thick  spines  forming  the  continuation  of  the  outer  spines 
of  the  adambulacral  plates. 

The  nearly  circular  madreporic  plate  is  very  distinct  and  is 
covered  with  indistinct  fine  grooves. 

In  the  larger  specimen  (PL  XVIII,  fig.  270,  271)  the  carinal 
spines  are  very  large  and  distinct,  but  the  plates  themselves  are 
less  distinct  than  in  the  smaller  specimen,  the  number  of  carinal 
spines  varying  between  seven  and  nine  for  each  arm ; and  in 
addition  there  are  two  similar  spines  close  to  the  anus.  Of  the 
lateral  series  of  plates  there  are  four  on  either  side  in  each  arm, 
two  of  which  extend  to  the  tip  of  the  arm,  the  third  about  one- 
half  and  the  last  about  one -fourth  as  far.  The  madreporic  plate 
is  very  conspicuous  and  elliptical  in  outline.  The  dorsal  plates 
are  relatively  small,  the  membranous  interspaces  larger  than 
in  the  smaller  specimen,  and  the  papular  pores  are  much  more 
numerous,  there  being  as  many  as  twenty  in  the  larger  groups. 
The  superomarginal  spines  are  longer  and  more  finger-shaped 
than  in  the  smaller  specimen. 

On  the  ventral  side  there  is  nothing  noteworthy,  except  that 
none  of  the  inferomarginals  bear  spines.  The  pedicellariae  are 
very  few  if  not  entirely  absent. 

One  small  specimen  in  S.  C. ; one  larger  specimen  in  F.  B. 
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ASTERINIDsE 

Aster ina  pectinifer  a (Muller  & Troschel). 

(Pl.  XYni,  figs.  272-273 ; Pl.  XIX,  fig.  274.) 

Tliis  species  was  described  for  the  first  time  by  Muller  and  Troschel 
under  the  name  of  Asteriscns 0 pectinifer  [’42,  p.  40]  : 

“ Asteriscns  pectinifer  Nob.  nov.  sp. 

“ Korper  fast  pentagonal  mit  ausgerundeten  Seiten.  Verhaltniss  des 
kleinen  zum  grossen  Radius  wie  1 : lj.  Baucliseite  platt,  Riickenseite  wenig 
gewolbt.  Die  P urchenpapillen  in  einer  Reilie,  vier  bis  funf  auf  einer  Platte. 
Neben  ihnen  verlauft  eine  Reilie  Platten,  deren  jede  drei  bis  vier*platte 
breite  Staclielchen  triigt,  von  denen  der  dem  Ende  der  Arme  zunachst- 
steliende  der  grosste  ist,  von  wo  aus  sie  abnelnnen.  Uebrigens  ist  die 
Bauchflache  mit  Platten  bedeckt,  die  in  der  Nahe  des  Centrums  sehr  gross 
sind,  nacli  dem  Bande  zu  sehr  klein  werden.  Jede  tragt  einen  Kamm  von 
vier  bis  sieben  kurzen,  stumpfen,  platten  Staclielchen,  deren  Spitzen  nur  von 
einander  getrennt  sind.  Der  Riicken  ist  ganz  mit  kleinen  granulaartigen 
Korperclien  (Stachelclien)  besetzt.  Zwischen  ihnen  erheben  sich  aber  quer 
ovale  Haufen  von  grosseren  (12-15)  Granula,  die  sehr  regelmassige  Reilien 
auf  dem  Riicken  der  Arme  und  parallel  mit  ihnen  bilden.  Diese  Haufen 
ordnen  sich  auch  regelmiissig  um  das  Centrum  des  Biickens. 

“ Grtisse  : 5 Zoll. 

“ Fundort : Japan.  Im  Museum  zu  Leyden  durch  v.  Siebold.” 

1)  According  to  Muller  and  Troschel  [’42,  p.  39]  “ Asteriscns  ” used  by  Luidius  is  the 
oldest  name  (1703)  for  a starfish  of  this  genus.  On  this  point  Perrier  [’76,  p.  214]  has  the 
following  remarks  : “ Le  nom  d ’Astericus  que  Muller  et  Troschel  font  remonter  a,  Luldius 

etait  pour  cet  auteur  un  simple  nom  specifique,  que  l’on  trouve  remplace  dans  le  Gazophylacium 
de  Petiver  par  celui  de  Stellula,  se  rapportant  a la  figure  8 de  la  planche  XYI.  II  est  done 
impossible  de  l’admettre  comme  denomination  generique  dans  la  nomenclature  actuelle,  ainsi 
que  nous  l’avons  fait  pour  les  noms  de  Linck  qui  se  rattachent  a la  nomenclature  binaire.  La 
premier  nom  generique  des  Etoiles  de  mer  qui  nous  occupent  est  celui  de  Nardo,  adopte  en 
1835  par  Agassiz,  en  1840  par  Gray  et  qui  prime  par  consequent  celui  de  Muller  et  Troschel 
qui  ne  date  que  de  1842.  On  doit  done  nommer  Asterina  tous  les  Stellerides  nommes  Asteriscns 
d’apres  Muller  et  Troschel,  sauf,  bien  entendu,  les  especes  qui  doivent  en  etre  distinguees 
pour  former  le  genre  Palmipes .” 
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Dujaedin  and  Hupe  describe  this  species  in  almost  exactly  the  same 
words  as  Muller  and  Troschel  [’62,  in  374]. 

Yon  Martens  refers  to  it  in  his  paper  on  Japanese  starfishes  [’65, 
p.  352] : 

“ Asterina  pectinifera  Mull.  u.  Troschel  ( Asteriscus ) S.  40. 

“ Farbe  walirend  des  Lebens  oben  scliwarzlich  grim  mit  grossen,  blutrotli- 
en  Flecken,  unten  pomeranzengelb. 

“ Yokohama  nicht  selten,  ganz  oberflachlich  an  Steinen,  wie  A.  gibbosa 
Penn.  ( verruculata  Retz.)  in  Neapel.  In  den  ersten  Tagen  meines  Aufent- 
lialts  daselbst  fand  ich  einmal  melnere  dieser  Seesterne  unter  dem  Kiiclien- 
abfall  mit  Schalenfragmenten  von  Ivrabben  neben  einem  Bauemhause,  aber 
da  sie  unversehrt  waren,  konnte  ich  daraus  nicht  scliliessen,  dass  sie  als 
Speise  dienen ; vielleicht  wurde  del*  Inhalt  eines  Grundnetzes  erst  zu  Hause 
von  den  Leuten  sortirt.” 

It  need  not  be  remarked  that  this  or  any  other  starfish  is  not  eaten  in 
this  country. 

Gray  [’66,  p.  15]  mentions  Asteriscus  pectinifcr  Muller  & Troschel 
under  Pcitmipes  Stohesii,  but  there  is  nothing  in  the  context  to  lead  us  to 
infer  that  he  regarded  it  as  a synonym  of  that  species. 

Perrier  mentions  this  species  under  the  name  of  Asterina  pectinifer 
and  refers  to  it  as  follows  [’76,  p.  234]  : 

“ II  existe  au  British  Museum  deux  echantillons  de  cette  belle  espece 
qui  appartient  tres-nettement  au  groupe  de  Patiria  de  Gray  et  presente  les 
plus  grandes  affinites,  tant  de  forme  que  d’ornementation,  avec  la  Patiria 
coccinea  Gray,  du  cap  de  Bonne-Esperance.  Elle  en  differe  cependant  par 
la  plus  grande  finesse  et  le  plus  grand  nombre  des  piquants  qui  forment  le 
peigne  de  ses  plaques  ventrales.  Ce  nombre  varie  de  sept  a quatre,  le 
premier  etairfc  plus  frequent  au  voisinage  de  la  bouche.  Les  nombres  cinq 
et  six  sont  les  plus  ordinaires. 

£ L’un  de  ces  echantillons  desseches  provient  de  Hakodadi  (Japon), 
l’autre  de  Chee-foo ; ce  dernier,  qui  a pres  de  1 decimetre  de  diametre, 
est  conserve  dans  l’alcool  et  a ete  donne  par  M.  Swinhoe.” 
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Sladen  mentions  this  species  from  Yokohama  (5-25  fathoms)  in  his 
Challenger  report  [’89,  p.  393]. 

Ives  [’91,  p.  212]  also  mentions  it  from  Japan  and  adds  the  following 
note : 

“ Nine  specimens  of  this  species  were  sent  by  Mr.  Stearns,  indicating 
that  it  is  found  in  abundance.  It  agrees  in  general  character  with  Asterina 
miniata , but  differs  from  that  species  in  the  more  heap-like  arrangement  of 
the  spinelets  of  the  paxillae,  in  the  absence  of  a well  marked  series  of  pax- 
ill  9e  along  the  middle  line  of  the  dorsal  surface  of  each  arm,  and  in  the 
colour.” 

Meissner  mentions  this  species  from  YY>koliama  as  follows  [’92,  p.  187] : 
“ 4 + 2 Exempl.— Yokohama,  10.  YH.  84  und  3.  N.  84.  (No.  3335.)” 

Sluiter  mentions  this  species  in  his  paper  on  the  Asteroid  collection 
of  the  Museum  of  Amsterdam  [’95,  p.  90] : “ 52.  Asterina  pedini/era  M. 

Tr.  Ein  Exemplar  in  Alkohol  von  Japan  (v.  Siebold,  Beiclis  Museum).” 
Doderlein  refers  to  tliis  species  as  follows  [:02,  p.  330] : 

“ Dieser  schone  Seestern  ist  selir  haufig  bei  Japan.  Ich  erhielt  ihn  in 
grosser  Menge  aus  der  Tokic-  und  Sagamibai,  auch  bei  Kochi  (Shikoku),  und 
beobac-htete  grosse  Herden  von  dieser  Art  in  einer  Tiefe  von  etwa  5 m auf 
sandigem  und  steinigem  Boden  in  der  Bucht  von  Miyadzu  (Provinz  Tango). 
4armige,  sowie  6-8armige  Exemplare  sind  bei  dieser  Art  nicht  sehr  selten. 
Sie  ist  im  Leben  von  dimkelblauer  Farbe  mit  zinnoberrotlien  Flecken, 
die  Unterseite  ist  orange.  Die  grossten  Exemplare  erreichen  gegen  90  mm 
Durchmesser.” 

Clark  mentions  it  from  Japan  [:08,  p.  282]  : “ 2 specimens,  Misaki, 
Sagami  Bay,  Japan. — 3 specimens,  Tokyo,  Japan.  Owston  collection. 

“ These  specimens  are  68-90  mm.  in  diameter,  and  the  colour  in  alcohol 
is  a more  or  less  indistinct  orange-red,  which  becomes  paler  on  drying.” 

In  his  description  of  Asterina  miniata  (Brandt]  Fisher  contrasts  it 
with  the  present  species  as  follows  [:11,  p.  257]  : 

“ This  species  [A.  miniata ] is  closely  related  to  A.  pedini/era  (Muller 
and  Troschel)  from  Japan.  The  general  type  of  armature  is  strikingly 
alike,  and  the  differences  are  mainly  in  details  of  the  skeleton  and  in  colour. 
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A.  pectinifera  seems  to  vary  more  widely  than  does 
specimens  in  the  Stanford  University  collection, 
are  as  follows : 


“ minicita 

“ General  form  stellate  with  broad 
rays  and  curved  interbracliial  arcs ; 

R=1.7  to  2 r. 

“Papular  areas  large,  with  about 
fifteen  to  twenty  pores  on  proximal 
radial  regions. 

“ Primary  abactinal  plates  rather 
well  spaced  with  fifteen  to  twenty-five 
secondary  plates  on  the  intervening 
meshes  of  proximal  radial  region. 

“ Medioradial  (carinal)  series  of 
abactinal  plates  and  armature  usual- 
ly fairly  regular  and  conspicuous  prox- 
imally,  the  crescents  being  much 
larger  than  adradial  series. 

“ Primary  groups  of  abactinal 
granules  of  a wide  crescent  form, 
except  toward  margins,  and  writh 
many  granules  (about  forty  on  prox- 
imal carinals). 

“ Spinelets  of  actinal  combs  longer 
than  base  line  of  a comb  of  four 
spinelets  (much  longer  than  one  of 
three) ; usually  three  or  four  spinelets 
to  a comb. 

“ Serrate  scars  on  actinal  plates 
larger  (difference  apparent  on  com- 
parison). 


miniata , judging  by  the 
The  principal  differences 

“ pedinif era 

“ General  form  stellato-pentagonal 
to  pentagonal,  with  nearly  straight 
sides  (Mororan,  Hokkaido);  It  = 1.4 
r to  1.5  r. 

“ Papular  areas  small ; less  than 
fifteen  papulae  on  proximal  radial 
regions. 

“ Primary  abactinal  plates  more 
closely  placed  with  fewer  (five  to 
fifteen)  and  relatively  larger  second- 
ary plates  on  the  papular  areas  of 
proximal  radial  region. 

“ Carinal  series  of  abactinal  plates 
and  their  granules  not  conspicuous- 
ly larger  than  adradials,  and  not  form- 
ing a noticeable  series  (viewed  in- 
ternally they  do,  however). 

“ The  primary  groups  of  abactinal 
granules  only  exceptionally  of  the 
wide  crescent  form  (then  disk  is 
pentagonal)  but  generally  more  el- 
liptical, or  bowed  elliptical,  with 
fewer  granules  (about  twelve  to  twen- 
ty on  proximal  carinals). 

“ Spinelets  of  actinal  combs  not 
longer  than  base  line  of  comb  of 
four.  Difference  in  size  of  actinal 
spinelets  in  the  two  species  more 
evident  on  comparison  of  specimens. 
Usually  five  or  four,n  rarely  three 
spinelets  to  a comb. 

“ Serrate  scars  with  fine  teeth  or 
bas-relief  serrations. 


1)  “ These  numbers  refer  to  specimens  40  mm.  or  more  major  radius.' 
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“ Three  furrow  and  two  or  three 
actinal  adambulacral  spinelets,  long- 
est furrow  and  actinal  spinelets  equal 
to  or  exceeding  two  adambulacral 
plates  with  suture.” 


“ Frequently  four  furrow  and  four 
or  five1;>  actinal  adambulacral  spine- 
lets ; longest  actinal  and  furrow 
spinelets  less  than  two  adambulacral 
plates  with  suture.” 


I have  examined  many  specimens  of  this  species,  among 
which  there  are  some  4 -rayed  and  6 -rayed  individuals,  but  I 
have  yet  to  see  specimens  with  more  than  6 rays.  The  radial 
ratio  appears  to  be  subject  to  a good  deal  of  variation,  as  may  be 


seen  from  the  following  table,  in  which  the  specimens  have  been 
taken  at  random  from  among  large  numbers  in  my  hands. 


Specim. 

r 

mm. 

It 

mm. 

K:r 

Locality 

1 

5 

8 

1.6 

Inubosaki. 

2 

7 

11 

1.5 

a 

3 

11 

17 

1.5 

? 

4 

17 

26 

1.5 

? 

5 

19 

35 

1.8 

Isoko  (Tokyo  Bay). 

6 

20 

36 

1.8 

Fukuoka. 

7 

20 

39 

2.0 

Isohama. 

8 

22 

35 

1.6 

Otaru. 

9 

22 

36 

1.6 

Miyazii. 

(6-rayed,  one  normal  and  one  abnormal  larger  madreporite  in 
the  same  interradius.) 

10 

22 

39 

1.8 

Misaki. 

11 

22 

40 

1.8 

Isohama. 

12 

24 

40 

1.7 

Otaru. 

13 

24 

43 

1.8 

Fukuoka. 

14 

25 

40 

1.6 

Otaru. 

15 

25 

39 

1.6 

16 

25 

45 

1.8 

Fukuoka. 

1)  “ These  numbers  refer  to  specimens  40  mm.  or  more  major  radius.’ 
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Specim. 

r 

It 

It : r 

Locality 

17 

25 

47 

1.9 

Fukuoka. 

18 

27 

43 

1.6 

Otaru. 

19 

27 

44 

1.6 

Fukuoka. 

20 

28 

49 

1.8 

Miyazu. 

21 

28 

47 

1.7 

Shikuzushi  (Hokkaido). 

22 

28 

47 

1.7 

? (6-rayed.) 

23 

28 

50 

1.8 

Otaru. 

24 

29 

49 

1.1 

Isoko. 

25 

29 

43 

1.5 

Miyazu. 

26 

29 

54 

1.8 

Fukuoka. 

27 

31 

49 

1.6 

Miyazu  (6-rayed). 

28 

31 

45 

1.4 

Otaru. 

29 

31 

49 

1.6 

Shikuzushi. 

30 

31 

52 

1.7 

Fukuoka. 

31 

32 

49 

1.5 

Misaki. 

32 

34 

55 

1.6 

? 

33 

34 

56 

1.6 

Misaki. 

34 

35 

55 

1.6 

? 

35 

39 

61 

1.6 

? 

36 

39 

57 

1.5 

? 

37 

41 

59 

1.4 

Shikuzushi. 

Unless  the  specimens  have  been  subjected  to  distortion  before 
or  during  preservation,  the  actinal  surface  is  perfectly  plane,  be- 
ing usually  firmly  applied  to  the  substratum  in  life.  The  abac- 
tinal  side  is  notably  convex,  but  the  degree  of  the  convexity 
varies  a good  deal,  and  there  is  sometimes  an  elongated  radiating 
groove  in  each  interradius.  Although  the  whole  body  is  very  flexible 
in  life  and  can  be  adapted  almost  to  any  unevenness  of  the 
surface  of  the  rocks,  on  which  this  specimen  commonly  lives, 
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the  skeleton  becomes  very  hard  in  alcohol  and  the  body  is 
tolerably  stiff.  In  the  5 -rayed  specimens  the  sides  are  lightly 
arcuate,  but  in  specimens  with  supernumerary  rays  the  interradial 
indentations  are  deeper  and  more  angular. 

Adambulacral  plates . — The  adambulacral  armature  consists  of 
two  series  of  spines.  The  inner  spines  are  borne  well  down  in 
the  ambulacral  furrow  and  are  three  or  four  in  number  for  each 
plate,  except  on  the  first  adambulacral  plate,  which  may  bear 
only  two.  When  there  are  three  spines  the  one  at  the  adcentral 
end  of  the  plate  is  smaller  than  the  others,  which  are  subequal 
in  size.  The  outer  spines  are  borne  on  the  actinal  surface  of  the 
adambulacral  plates  and  are  also  three  or  four  in  number  for 
each  plate,  the  one  at  the  adcentral  end  being  usually  shorter 
than  the  rest.  When  denuded  of  the  spines  the  adambulacral 
plates  are  seen  to  present  two  convexities  separated  by  a groove, 
one  facing  the  ambulacral  furrow  and  the  other  facing  the  actinal 
side  and  lying  on  a level  with  the  ventrolateral  plates.  The  two 
series  of  spines  are  borne  on  the  two  convexities. 

Mouth-plates . — The  mouth-plates  are  tolerably  large  and  con- 
spicuous and  bear  as  a rule  each  two  series  of  somewhat  flatten- 
ed spines.  One  of  the  series  is  borne  on  the  furrow  margin  of 
the  plate  and  consists  of  five  or  six  spines,  of  which  the  one  at 
the  mouth  end  is  conspicuously  large,  being  sometimes  more  than 
twice  as  broad  as  the  next  one,  and  with  its  fellow  of  the  other 
side,  forms  the  oral  spines.  One  or  both  of  the  pair  may  how- 
ever be  sometimes  no  larger  than  the  next  ones.  The  other 
series  is  borne  on  the  actinal  surface  of  the  mouth- plate  on  its 
abcentral  part,  is  parallel  to  the  first,  and  consists  of  five  or  six 
somewhat  flattened  spines  with  rounded  or  truncated  ends. 
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Besides  these  two  series  there  may  be  a few  very  short  but  com- 
paratively thick  spines  on  the  actinal  surface  of  the  mouth-plates, 
between  the  second  row  of  spines  of  either  side  (PL  XIX,  fig. 
274).  The  mouth-plates  are  usually  separated  from  the  adam- 
bulacral  and  ventrolateral  plates  by  a groove. 

Ventrolaterals . — When  denuded  of  the  spines  the  ventro- 
lateral plates  are  irregularly  polygonal  in  outline,  slightly  imbrica- 
ting, quite  firmly  ankylosed  with  one  another,  and  presenting  each 
a convex  surface  on  the  actinal  side.  The  plates  are  largest 
near  the  mouth  and  ambulacral  furrows,  and  those  of  the  arms 
and  vicinity  of  the  disk  margin  are  exceedingly  small.  Each 
ventrolateral  plate  bears  a comb-like  row  of  somewhat  flattened, 
pointed  spines,  of  which  the  number  may  vary  from  nine  or  ten 
on  a very  large  plate  to  about  four  on  the  smallest  plates  and 
those  of  moderate  size.  On  the  smaller  plates  these  spines  are 
regularly  arranged  in  one  row,  but  on  the  larger  ones  some  of 
the  spines  may  depart  from  the  row,  so  that  two  rows  may  oc- 
casionally be  found  on  some  plates  (PI.  XIX,  fig.  274). 

Dorsal  plates . — Along  the  margin  of  the  disk  and  arms  there 
is  a band-like  portion  on  the  dorsal  side,  in  which  the  plates 
are  all  of  the  same  form  and  nearly  equal  size,  each  plate  being 
either  rounded  or  lozenge -shaped  in  outline,  and  bearing  each 
from  six  to  a dozen  granuliform  spinelets.  In  the  remaining 
parts  of  the  dorsal  side  there  are  two  orders  of  plates  according 
to  their  size,  which  may  be  called,  for  the  sake  of  description, 
principal  and  accessory.  The  principal  plates  are  larger  and  are 
either  elongated  or  crescent- shaped  in  outline.  Around  the  centre 
of  the  disk  the  principal  plates  are  arranged  somewhat  concen- 
trically, with  the  concavities  of  the  crescent- shaped  plates  turned 
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towards  the  centre.  The  principal  plates  bear  grannliform 
spinelets,  which  are  larger  than  those  or  the  accessory  plates,  and 
may  vary  anywhere  between  40  and  20  or  less  according  to  the 
size  of  the  plate.  The  accessory  plates  are  very  much  smaller 
than  the  principal  plates,  are  simply  round  or  at  most  elliptical 
in  outline,  and  fill  up  the  spaces  between  the  principal  plates. 
They  bear  grannliform  spinelets  which  may  vary  in  number  from 
half  a dozen  to  fifteen  or  more  according  to  the  size  of  the 
plate,  and  which  are  sufficiently  smaller  than  those  of  the 
principal  plates  to  make  the  distinction  of  the  two  orders  of 
plates  at  once  apparent  without  denuding  the  plates  of  the 
paxillar  spinelets.  It  may  be  remarked  that  there  are  also  some 
plates  which  are  intermediate  in  character  between  the  two. 

Madreporite. — The  madreporite  is  large  and  conspicuous  and 
round  or  slightly  elliptical  in  outline.  The  surface  is  perfectly 
fiat  or  very  slightly  concave  and  bears  a large  number  of  general- 
ly radiating  grooves. 

The  colour  of  this  species  has  been  accurately  described  by 
D5deelein,  and  it  may  be  added  that  the  relative  area  of  the 
dark  blue  and  cinnabar  red  portions  may  vary  to  any  extent  be- 
tween the  two  extremes  of  complete  rufism  and  cyanism,  so  that  in 
some  cases  the  species  may  be  distinguished  into  two  colour  varie- 
ties. The  colour  of  the  actinal  side  appears  to  be  nearly  constant. 

The  papulae  are  found  singly  all  over  the  dorsal  side  of  the 
arms  to  their  tip  and,  in  the  interradial  areas,  as  far  out  as  the 
distinction  between  the  two  orders  of  plates  above  mentioned  is 
apparent. 

This  species  is  very  widely  distributed  in  Japan,  being  found 
in  Hokkaido,  both  on  the  Pacific  coast  and  the  Japan  Sea  side 
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of  the  Main  Island,  the  Inland  Sea,  and  Kyushu.  I have  also 
specimens  from  Cheefoo,  Port  Arthur,  Cape  Kolokoltsof  (northern 
Corea)  and  Saghalin. 

Specimens  in  S.  C.,  H.  N,  S.,  II.  N.  S.  W.,  I.  H.  S.,  I.  M„ 
F.  B.,  0. 


Asterina  novce-zelcindice  Perkier. 

(Pl.  XIX,  figs.  279-281.) 

This  species  appears  to  have  been  first  recognised  as  new  by  Perrier, 
who  describes  it  as  follows  [’76,  p.  228]  : 

“ Asterina  novce-zelanclice  (nov.  sp.). 

“ Parmi  les  nombreux  individus  de  la  variete  pentagonale  de  1’  Asterina 
Gunnii  recueillis  a la  Xouvelle-Zelande,  j’ai  trouve  un  individu  unique  qui 
en  d iff  ere  beaucoup  et  qui  constitue  evidemment  une  espece  clistincte,  dont 
voici  la  description. 

“ Corps  de  forme  pentagonale,  a cotes  legerement  echancres.  R=20 
mil.,  r=13 ; R = f r environ. 

Plaques  de  la  face  dorsale  entierement  couvertes  de  petits  tubercules 
mousses,  serres  [les  uns]  contre  les  autres  et  formant  pour  chaque  plaque  un  groupe 
tantot  distinct  circulaire,  tantot  plus  ou  moins  allonge.  Des  groupes  allonges 
sont  generalement  concaves  vers  le  centre  du  disque  et  separes  les  uns  des  autres 
par  un  ou  plusieurs  groupes  arrondis.  Dans  les  groupes  allonges  les  petits 
piquants  mousses  ou  tubercules  forment  au  moins  trois  ou  quatre  rangees. 
Ces  groupes  de  tubercules  ne  dessinent  pas  sur  le  disque  de  figure  de  forme 
particuliere.  Plaques  marginales  imbriquees  et  formant  autour  du  disque 
une  sorte  de  bordure  ou  la  partie  apparente  constitue  une  sorte  de  pavage 
a elements  rhomboidaux.  La  plaque  madreporique  arrondie  est  situee  a 3 
millimetres  du  centre  du  disque  et  entouree  de  groupes  de  granules  plus 
allonges  que  les  autres.  Les  sillons  quelle  porte  ne  sont  pas  rayonnants 
autour  d un  centre.  En  somme,  sauf  le  nombre  et  la  disposition  des  piquants. 
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romementation  de  la  partie  dorsal©  de  cett©  espece  ressemble  beaucoup  a 
celle  de  VAsterina  Gunnii. 

“ La  face  ventrale  est  au  contraire  toute  different.  Les  plaques  du 
sillon  ambulacraire  portent  chacune  dans  le  sillon  trois  piquants  divergents, 
reunis  en  une  lame  un  peu  oblique  relativement  a la  direction  du  sillon  par 
nn  repli  des  teguments  qui  n’atteint  pas  le  sommet  des  piquants.  En  dehors 
ces  plaques  portent  en  outre  une  rangee  oblique  de  trois  piquants,  un  peu 
plus  grands  que  ceux  qui  existent  sur  les  autres  plaques  de  la  face  ventrale 
et  qui  sont  aussi  au  nombre  de  trois  ou  meme  quatre,  surtout  au  voisinage 
de  la  bouche  sur  cliaque  plaque.  Ces  piquants  sont  d autant  plus  petits  et 
d’autant  plus  serres  les  uns  centre  les  autres  qu’on  se  rapproche  davantage 
des  bords  du  disque,  ou  ils  sont  frequemment  aussi  au  nombre  de  quatre 
sill'  chaque  plaque. 

“ Un  seul  individu  de  la  Nouvelle-Zelande,  en  tres-bon  etat  et  con- 
serve dans  l’alcool.” 

Farquhar  [’97,  p.  196]  has  expressed  the  opinion  that  Perrier’s  A. 
novce-zelandice  is  probably  identical  with  Asterinci  regularis  Verrill;  but 
the  latter  species  is,  according  to  Perrier,  identical  with  the  Asterina  cab - 
balistica  of  Lutken,  and  an  examination  of  the  description  and  figures  of 
the  latter  author  leaves  no  doubt  in  my  mind  that  the  specimens  I have  in 
hand,  which  agree  in  all  essential  points  with  the  description  of  A.  novce-ze- 
landice as  given  by  Perrier,  can  not  be  referred  to  Asterina  cabbalistica= 
Asterina  regularis . In  Hutton’s  “ Index  faunae  Novse-zealandite  ” Asterina 
regularis  and  A.  novce-zelandice  are  listed  as  separate  species  [:04,  p.  291 

1)  For  the  sake  of  comparison  and  to  bring  out  more  clearly  the  relationships  of  the  twd 
species  in  question  I reproduce  the  descriptions  of  Terrill,  Lutken,  and  Farquhar.  Thej 
first  is  the  original  description  of  Asterina  regularis  (Terrell,  ’67,  p.  250]  : 

“ Asterina  ( Asteriscus ) regularis  Terrill,  sp.  nov. 

« Pentagonal,  depressed,  with  the  interradial  spaces  evenly  concave,  and  the  rays  short,  broa< 
and  acute ; greatest  radius  to  least  as  15 : 10.  Ambulacral  pores  large ; interambulacral  plates 
each  with  two  slender  acute  spines,  forming  a single  row.  Those  near  the  mouth  larger,  obtus< 
and  flattened.  Tentral  plates  of  the  first  row  stout  and  prominent,  each  bearing  a conical 
acute  spine,  twice  as  large  as  the  preceding.  Exterior  to  these  the  ventral  or  interradia 
plates  are  flattened  and  imbricated,  diminishing  in  size  as  they  recede  from  the  centre,  eacl 
bearing  an  acute  conical  spine ; these  diminish  in  size  like  the  plates,  the  larger  ones  beini 
about  as  thick  as  the  interambulacral  spines,  but  shorter ; near  the  margin  these  spines  becom 
very  small  and  crowded,  many  of  the  plates  bearing  two.  Plates  of  the  upper  surface  rathe  i 
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Farquhar  [’98,  p.  312]  mentions  this  species  from  New  Zealand  on  the 
authority  of  Perrier  and  Sladen.  Under  the  name  Aster ina  neozelanica 
Perrier,  Farquhar  writes  in  part  as  follows  [:09,  p.  127] : “ I have  col- 


large,  increasing  towards  the  centre,  regularly  imbricated,  the  free  margin  evenly  rounded  and 
thin,  bearing  near  the  end  a cluster  of  five  to  nine  very  small,  nearly  equal  spines ; toward 
the  centre  the  plates  become  less  regular  in  form  and  unequal  in  size,  the  larger  ones  often 
bearing  twelve  or  fourteen  spines  in  a transverse  cluster.  Madroporic  plate  large  and  pro- 
minent, at  about  one-third  of  the  distance  from  the  centre  to  the  margin.  The  large  dorsal 
pores  are  in  groups  on  the  sides  and  within  the  bases  of  the  rays,  arranged  in  about  four  rows, 
which  run  parallel  with  the  median  line  of  the  rays,  with  from  six  to  twelve  pores  in  a row. 
A few  irregularly  arranged  pores  between  adjacent  rays  connect  these  groups. 

“ Colour,  when  dried,  dark  olive-green  above,  yellow  below. 

“From  centre  to  end  of  ray  1.5  inches,  to  edge  of  disk,  8. 

“ Aukland,  New  Zealand. — H.  Edwards.” 

Lutken’s  description  of  Asterina  cabbalistica  is  very  clear  and  is  accompanied  by  two  figures 
showing  the  two  sides  of  the  animal  [71,  p.  212]  : 

“ Asterina  cabbalistica  Ltk.  (Taf.  IV,  Fig.  1.) 

“ Diagnosis.  Asterina  crassa,  convexa,  brachiis  brevibus  ; spina}  centrales  singula}  conica},  fortes  ; 
ambulaclarum  bince ; poridorsales  vulgo  singuli;  paxUlce  dors  lies  brachiorum  mediocres,  lunata >,  e 
spinis  minutissimis  8-16  composita} ; interbrachiales  minores,  spinas  4-8  gerentes ; in  parte  cen- 
trali  disci  in  lineas  coalescunt,  triangulum  duplicem  vel  potius  stellam  pentagonam,  corpus  ma- 
dreporiforme  quoque  circumvallantem,  formantes. 


“ Et  Exemplar  af  denne  nye  Art  er  hjem- 
bragt  fra  Sydhavet  af  Skibslrege  Moller  ; en 
bestemtere  Lokalitetsangivelse  foreligger  des- 
vserre  ikke. — Den  dobbelte  Stjernefigur  midt 
paa  Dyggen  antager  jeg  vil  vise  sig  konstant 
og  karateristisk  for  Arten.D 

“ Denne  horer  til  de  tykkere  og  mere  kortar- 
mede  Asteriner;  Forholdet  mellem  Radierne 
er  omtrent  som  19  : 13 ; der  gives  altsaa  paa 
den  ene  Side  Asterina,  der  ere  forholdsvis 
mere  kortarmede  end  denne,  men  ogsaa  Arter 
med  forholdsvis  lsengere  Arme.  De  Dele  af 
Rygsiden,  der  ligge  nrermest  ved  Armvink- 
lerne,  ere  som  sasdvanlig  frie  for  Porer  og 
besatte  med  vel  adskilte  Grupper  af  fine 
Smaapigge  eller  korte  Borster,  4-8  i hver 
Gruppe;  de  ere  ordnede  i Rzekker,  der  lobe 
parallelt  med  Armenes  Radier  eller  Axer ; 
herfra  undtages  dog  to  Raekker,  som  naer- 
mest  Stjernens  Omkreds  lobe  parallelt  med 
denne  og  uden  Tvivl  modsvare  de  f.  Ex.  hos 

1)  Den  omtales  ikke  i Perriers  Beskrivelse 
af  A.  calcarata  Yal.  (Valparaiso) ; Bugplader- 
nes  Pigge  ere  desuden  dobbelte  i Bugfelter- 
nes  ydre  Halvdel  hos  denne  Art. 


One  example  of  this  new  species  has  been 
brought  home  from  the  South  Sea  by  the 
ship-physician  Holder  ; a more  definite  state- 
ment of  the  locality  is  however  not  given. — 
The  double  star -shaped  figure  at  the  middle 
of  the  ba-k  I assume  to  be  constant  and 
characteristic  for  the  species1''. 

This  belongs  to  the  thicker  bodied  and 
shorter  armed  Asterinae ; the  proportion  be- 
tween the  radii  is  nearly  as  19  : 13  ; there  are 
therefore  on  the  one  side  Asterinae  with  re- 
latively shorter  arms  than  this,  but  also  those 
with  relatively  longer  arms.  The  parts  of 
the  dorsal  side  which  lie  next  the  arm 
angles  are  as  usual  free  from  pores  and  are 
covered  with  well  separated  groups  of  fine 
spinelets  or  short  bristles,  4-8  in  each  group ; 
they  are  arranged  in  rows,  which  run  paral- 
lel with  the  radii  or  axes  of  the  arms ; with 
the  exception  however  of  two  rows,  which  are 
lj  This  is  not  mentioned  in  Perrier’s 
description  of  A.  calcarata  Val.  (Valparaiso) ; 
the  spines  of  the  ventral  plates  are  moreover 
double  in  the  outer  half  of  the  ventral  areas 
in  this  species. 
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lected  a considerable  quant  it}’  of  A.  regular  is  in  the  neighbourhood  of  Wel- 
lington, but  I have  not  found  a specimen  of  A.  neozelanica.  (I  write  the 
name  ‘ neozelanica  ’ in  accordance  with  the  rule  suggested  by  Yon  Martens, 


Goniasterne  og  de  fleste  Kamstjerner  fore- 
kommende  Randplader,  men  ikke,  som  lios 
disse,  i andre  Henseender  ere  forskjellige  fra 
dem,  der  bedrekke  Interradialfelterne.  I de 
ovrige  Rmkker  tiltage  PaxiUerne  i Storrelso 
fra  Omkredsen  til  Armryggen,  hvor  de  gaae 
jevnt  over  i dem,  der  ligge  mellem  Rygfods- 
poreme.  Hvor  de  porebmrende  Partier  ere 
bredest,  vil  man  kunne  tfelle  13  Raekker  af 
Porer;  disse  sidde  i Regel  n enkeltvis,  sjeld- 
nere  to  eller  tre  sammen ; paa  Hudpladerne 
mellem  disse  Porer  kan  Antallet  af  Smaapig- 
ge  stige  til  c.  16 ; de  ere  da  ordnede  i dobbelt 
eller  tredobbelt  Raekke  til  skraat  stillede, 
krumme,  balvmaanedannede  Smaagrupper.  Paa 
Stjernens  midterste  Pel  flyde  disse  Piggrupper 
tildels  sammen  til  hengere  sam m enh.e nge n- 
de  Linier,  som  danne  to  binanden  krydsende 
Triangler  og  tilsammen  en  femdelt  Stjerne, 
livis  Spidser  vende  mod  Armvinklerne ; det 
storre  femkantede  Rum  i Midten  og  de  fire 
af  de  smaae  trekantede  Rum,  der  dannes 
udenom  dette  ved  bine  Liniers  Krydsning, 
udfyldes  af  Porer  og  af  Piggrupper  af  samme 
Beskaffenbed  som  i Naerlieden  af  Armvink- 
lerne ; det  femte  optages  af  Madreporpladen. 
Bugpladerne  biere  derimod  ikke  Piggrupper, 
men  kun  enkelte  Pigge,  som  ere  temmebg 
staerke,  kegledannede  og  butte ; deres  Ordning 
i Raekker  vil  ses  af  F iguren ; de  tiltage  i 
Storrelse  fra  Stjernens  Omkreds  ind  imod 
Fodgangene,  saaledes  at  den  med  disse  paral- 
lele  inderste  Raekke  er  den  storste  af  dem  alle. 
Ambulakralpapillerne  ere  stillede  i Grupper 
paa  to  (sjelden  tre) ; naermest  Munden  op- 
traede  de  som  staerkere,  butte  Mundpigge. — 
Storrelse:  R = 19mm.,  r=13  mm.  (maalte  paa 
Rygsiden ; tagne  paa  Bugsiden  vilde  de  sam- 
me Maal  falde  lavere  ud).” 


nearest  to  tbe  margin  of  tlie  star  and  run 
parallel  with  it  and  doubtless  correspond  to 
tbe  marginal  plates  which  are  present  e.  g.  in 
Goniasters  and  in  most  Astropectens,  but  not 
different  in  other  respects  from  those  that  cover 
tbe  interradial  areas,  as  is  tbe  case  in  these 
starfishes.  In  tbe  remaining  rows  tbe  paxillae 
increase  in  size  from  tbe  margin  towards  tbe 
back  of  tbe  arms,  where  they  smoothly 
pass  into  those  that  lie  between  tbe  papular 
pores.  Where  tbe  poriferous  areas  are  broad- 
est, 13  rows  of  pores  can  be  counted ; these 
lie  as  a rule  singly,  more  rarely  two  or  three 
together;  on  tbe  dermal  plates  between  these 
pores  tbe  number  of  spinel  ets  may  rise  to 
some  16 ; they  are  then  arranged  in  double 
or  triple  rows*  in  obliquely  placed,  curved, 
crescent- shaped  grouplets.  In  tbe  middle  part 
of  tbe  star  these  groups  of  spines  partly  flow 
together  into  elongated  continuous  lines,  which 
form  two  intersecting  triangles  and  together 
a five-rayed  star,  whose  apices  are  turned 
towards  the  arm  angles  ; the  larger  pentagon- 
al space  in  the  middle  and  four  of  the 
small  triangular  spaces,  which  are  formed 
around  it  by  the  intersection  of  those  lines, 
are  filled  with  pores  and  groups  of  spines  of 
the  same  character  as  those  in  the  neighbour- 
hood of  the  arm  angles ; the  fifth  is  taken  up 
by  the  madreporic  plate.  The  ventral  plates 
on  the  contrary  do  not  bear  groups  of  spines 
but  only  single  spines,  which  are  tolerably 
stout,  conical  and  blunt ; their  arrangement  in 
rows  will  be  seen  from  the  figures ; they  in- 
crease in  size  from  the  margin  of  the  star 
inwards  to  the  ambul acral  furrows,  so  that  the 
innermost  row  parallel  with  the  furrow  is  the 
largest  of  all.  The  ambulacral  papilhe  are 
placed  in  groups  of  two  (seldom  three;  ; next 
the  mouth  are  somewhat  stouter,  blunt  oral 
spines. — Size:  R = 19  mm,  r=13  mm,  (meas- 
ured on  the  dorsal  side ; taken  on  the  ven- 1 
tral  side  the  measurements  would  be  less). 


Fabquhar  [’97,  p.  196]  refers  to  A.  regularis  as  follows : 

“ A number  of  specimens  of  this  species  which  I have  collected  near  Wellington  shows  that 
it  often  belies  its  name.  Two  of  them  have  seven  rays  each,  five  have  six  rays  each,  several 
have  more  than  one  madreporic  plate ; and  there  is  a specimen  in  the  Colonial  Museum  with 
eight  rays.  Several  of  these  are  so  distinct  from  normal  specimens  of  A.  regularis,  that  if  a 
series  were  found  in  a separate  locality,  a new  species  might  safely  be  established  for  them. 
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jjLnd . adopted  by  New  Zealand  naturalists — see  Trans.  N.  Z.  Inst.,  vol.  xxi, 
p.  238 — tliat  specific  names  should  be  one  word  only).”  He  then  reproduces 
Perrier’s  description. 

It  appears  from  a comparison  of  the  descriptions  of  Asterina 
regularis  and  Asterina  novce-zelandice  that  the  two  are  closely  rela- 
ted. Asterina  novce-zelandice  is  again  nearly  allied  to  Asterina 
batheri  and  more  remotely  to  the  Mediterranean  species  Asterina 
gibbosa.  So  far  as  my  specimens  show  A.  novce-zelandice  seems 
to  be  confined  in  Japanese  waters  to  the  southern  parts,  being 
found  from  Kyushu  southwards,  Asterina  batheri  taking  its  place 
in  the  more  northern  parts.  These  two  species  may  be  regarded 
as  the  Japanese  representatives  of  the  Mediterranean  A.  gibbosa. 
Asterina  cephea  also  seems  to  come  near  these  species  ; in  fact  A. 
batheri , A.  regularis , A.  novce-zelandice , A.  gibbosa  and  A.  cephea 
appear  to  form  a series  of  nearly  related  forms,  and  a more 
minute  comparative  study  of  these  forms  on  a sufficient  number 
of  specimens  will  probably  bring  out  interesting  facts  in  regard  to 
their  geographical  and  taxonomic  relationships. 

The  body  is  regularly  star- shaped,  perfectly  flat  on  the  under 
side  and  convex  on  the  upper,  with  a circular  area  in  the  middle 
of  the  abactinal  surface,  distinct  in  some  specimens  but  obscured 
in  others,  enclosed  by  larger,  roughly  crescent  shaped  plates,  from 

Prof.  Perrier  has  described  another  New  Zealand  species  of  this  genus,  A.  novm-zealandioi ; but 
unless  it  be  very  different  from  A.  regularis , or  has  been  described  from  a good  Series  showing 
a.:  constant  difference,  it  may  be  one  of  these  abnormal  forms,  which  are  not  uncommon.  I 
stated  (Trans.  N.  Z.  Inst.  vol.  xxvii,  p.  199)  that  this  species  occurs  in  Australia.  My  authority 
was  the  ‘ Alert  ’ Report.  Mr.  Whitelegge  states,  however,  that  it  is  not  found  at  Port  Jackson 
(Proc.  Roy.  Soc.  N.  S.  W.  vol.  xxiii,  p.  202,  1889)  ; and  the  good  ‘ series  ’ of  the  ‘ Alert  ’ Report 
probably  belongs  to  some  other  form.  I have  a series  of  very  fine  specimens  which  were  sent 
me  by  Mr.  Lukins  from  Nelson.  Amongst  these  are  several  with  two  spines  on  each  of  the 
interradial  plates  on  the  actinal  surface;  others  have  one  spine  on  the  large  plates  near  the 
mouth  and  two  on  the  smaller  ones  near  the  margin.  Not  unfrequently  the  four  or  five  large 
plates  immediately  outside  the  mouth-plates  are  without  spines.  The  adambulacral  plates  bear 
two  or  three  spines,  forming  a single  row  in  the  furrow.” 
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which  the  convex  ridges  of  the  arms  radiate,  separated  from  each 
other  by  tolerably  distinct  interradial  farrows  (PL  XIX,  fig,  279.) 
The  upper  surface  appears  more  or  less  rough,  owing  to  the  pre- 
sence of  plates  which  are  larger  and  more  prominent  than  the 
surrounding  ones  and  bear  larger  spines.  In  some  specimens  these 
larger  plates  are  very  numerous,  but  in  others  they  are  few. 
The  interradial  margin  is  well  scooped  out  but  not  angular.  The 
papular  pores  are  single  and  stop  about  two  plates  from  the 
superomarginals  on  the  sides  of  the  arms  and  four  or  five  plates 
from  the  same  in  the  interradial  lines.  The  radial  ratios  are 
given  below  : 


Specim. 

r 

mm. 

rt 

mm. 

Ft : r 

Locality 

1 

6 

13 

2.1 

Sliimokosliiki  Shima. 

2 

7 

13 

1.5 

Skimadaira,  Satsuma. 

3 

9 

17 

1.9 

Sliimokoshiki  Sliima. 

4 

9 

17 

1.9 

>> 

5 

9 

21 

2.3 

6 

10 

20 

2.0 

J5 

7 

10 

21 

2.1 

Natsui,  Hyuga. 

8 

12 

23 

1.9 

Tanoura,  Satsuma. 

9 

12 

25 

2.0 

Sliifuslii,  Hyuga. 

10 

12 

26 

2.2 

Tanoura,  Satsuma. 

The  supermarginal  plates  are  more  distinct  than  in  A. 
bather i,  being  larger  than  the  adjoining  plates,  and  bearing  at  the 
interbrachial  angle  each  6-10  spines  frequently  arranged  in  two 
rows  along  the  length  of  the  plate.  The  inferomarginals  occupy 
the  very  margin  of  the  body  and  can  be  seen  both  from  the 
actinal  and  abactinal  sides.  The  spines  of  the  abactinal  side  of 
the  plates  are  like  those  of  the  superomarginals,  but  slightly 
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smaller  and  5-8  on  each  plate  at  the  interbrachial  angle ; on  the 
actinal  side  the  spines  are  longer  and  shaped  like  those  of  the 
ventrolateral  plates  but  smaller,  six  or  seven  on  each  plate  and 
arranged  parallel  to  one  another  in  the  form  of  a brush. 

Adambulacral  plates. — The  adambnlacral  plates  bear  two  rows  of 
spines.  The  furrow  series  consists  of  four  or  five  spines  united 
together  by  a web -like  membrane  ; of  these  however  only  three 
are  usually  large  and  face  the  ambulacral  furrow,  while  the  other 
one  or  two  are  exceedingly  small  and  generally  covered  over  en- 
tirely by  the  membrane  and  turned  more  or  less  away  from  the 
furrow,  so  that  they  are  apt  to  be  overlooked,  especially  in  wet 
alcoholic  specimens.  When  the  spines  of  a group  are  well  separa- 
ted the  palmate  form  of  the  group  and  its  slight  obliqueness  with 
respect  to  the  furrow  can  be  distinctly  seen,  but  when  they  are 
close  together  only  the  three  large  spines  can  be  seen  ; and  it  is 
on  this  account  that  I refer  my  specimens  to  Perrier’s  A . novce- 
zelandice  in  spite  of  his  discordant  statement  on  this  point.  On 
the  actinal  face  of  the  adambulacral  plates  there  is  a second  row 
of  spines  which  are  stouter  than  those  of  the  inner,  and  are  also 
connected  together  by  a web -like  membrane.  There  are  in  tills 
row  likewise  four  or  five  spines  on  each  plate,  but  generally  only 
three  of  them  are  stout ; and  when  they  are  pointed  away  from 
the  ambulacral  furrow  only  the  stout  ones  can  be  seen  (PL  XIX, 
fig.  281). 

Mouth- plates. — The  mouth-plates  are  comparatively  large,  and 
each  bears  on  the  furrow  margin  5 or  6 straight  spines  united 
together  by  a membrane  in  the  basal  half,  and  becoming  gradual- 
ly shorter  away  from  the  mouth.  On  the  actinal  surface  of  each 
mouth-plate  there  are  three  or  four  spines  forming  a curved  row 
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roughly  parallel  with  the  ambulacra!  furrow,  of  which  the  one  or 
t^Q  next  the  mouth  are  particularly  stouter.  The  two  rows  of 
spines  of  the  mouth-plates  are  separated  by  quite  a distinct  space. 

Ventrolaterals. — The  ventrolateral  plates  are  arranged  regular- 
ly in  Y-shaped  rows  parallel  to  the  ambulacra!  furrows,  except  at 
the  interradial  lines  near  the  margin  of  the  disk,  where  they  be- 
come more  or  less  irregular  and  very  small.  By  far  the  larger  number 
of  these  plates  bear  two  spines  which  are  comparatively  stout  and 
blunt,  but  there  are  also  quite  a number  of  them  with  three  spines, 
and  only  occasionally  there  may  be  four  spines  on  one  plate.  Where 
there  are  three  spines  on  one  plate,  they  are  arranged  in  a row,  but 
when  there  are  four,  they  appear  to  have  no  regular  arrangement. 
The  spines  of  each  plate  are  separated  from  those  of  the  neigh- 
bouring plates  by  distinct  spaces.  The  ventrolateral  spines  re- 
gularly decrease  in  size  away  from  the  ambulaeral  furrows. 

Abactinal  plates. — The  general  appearance  of  the  abactinal 
surface  has  been  described  above.  The  arrangement  of  the  dorsal 
plates  appear  to  be  destitute  of  regularity  along  the  ridge  of  the 
arms,  where  the  plates  are  also  of  various  sizes.  The  larger  plates 
project  more  prominently  than  the  others  and  give  rise  to  the 
rough  appearance  mentioned  above.  The  number  and  position  of 
these  larger  plates  are  very  variable,  but  a general  idea  can  be 
obtained  from  the  photographic  picture  reproduced  in  fig.  279,  Pl.| 
XIX.  On  the  sides  of  the  arms  there  are  4-6  longitudinal  rows 
of  small  plates,  all  looking  similar  to  one  another  and  different 
from  those  of  the  abactinal  ridge,  running  parallel  to  the  long 
axis  of  the  arms  and  forming  acute  angles  with  the  superomargin- 
al  series.  The  number  of  spines  on  these  plates  may  vary  from 
4 to  7.  The  more  prominent  plates  near  the  dorsal  ridge  may 
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bear  as  many  as  25  spines,  while  the  smaller  plates  may  hear 
any  number  less  than  that  down  to  two  or  three. 

Madreporite. — The  madreporite  is  tolerably  large  but  not  very 
conspicuous,  owing  to  the  presence  of  some  prominent  plates 
around  it,  whose  spines  tend  to  overhang  the  margin  of  the 
madreporic  plate.  It  is  more  or  less  elliptical  in  outline  and  is 
covered  with  short,  irregular,  discontinuous  small  furrows. 

Terminal  plates.— The  terminal  plates  are  relatively  large  but 
not  conspicuous  in  undenuded  specimens,  owing  to  its  being 
covered  over  with  rough  granules. 

Locality. — All  my  specimens  are  from  the  southern  parts  of 
Kyushu  and  the  adjacent  islands.  This  species  appears  to  be  the 
southern  representative  of  Asterina  bather i,  but  the  distributional 
limits  of  the  two  species- can  not  be  determined  with  the  data  at 
hand.  The  exact  localities  of  my  specimens  are  given  above. 

Specimens  in  S.  C. 

Asterina  batlieri , n.  sp. 

(Pl.  XIX,  figs.  275-278.) 

In  the  Challenger  Report,  Sladen  [’89,  p.  393]  mentions 
Asterina  penicillaris  from  Kobe  ; but  as  there  was  a grave  doubt 
in  my  mind  as  to  the  occurrence  of  this  species  in  Japanese 
waters  I asked  my  friend,  Dr.  F.  A.  Bather  of  the  Natural 
History  Department  of  the  British  Museum  to  examine  the 
original  specimens  of  the  Challenger  collection,  and  he  was  so  kind 
as  to  furnish  me  with  the  folloAving  notes,  dated  April  3,  1905. 

“ The  Challenger  specimens  referred  by  Sladen  to  Asterina 
penicillaris  are  * in  the  British  Museum,  and  are  two  in  number, 
having  R.  14  and  19  mm.  respectively. 
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“ The  ambulacral  spines  are  distinctly  arranged  in  palmate 
form,  being  from  4 to  6 in  a group.  They  are  very  short,  so  that 
the  whole  arrangement  looks  like  a stumpy  human  hand.  The 
plates  bearing  these  spines  are  succeeded  by  another  row  of  plates 
almost  similar  in  structure,  and  then  by  other  rows  gradually 
merging  into  the  ordinary  plates  of  the  oral  surface. 

“ The  number  of  spines  on  the  dorsal  plates  in  the  larger 
specimen,  varies  from  10  to  12,  according  to  the  size  of  the  plates. 
On  the  majority  of  the  plates  they  are  little  more  than  tubercles, 
but  on  the  3 plates  surrounding  the  madreporite,  they  are  more 
digitate  in  form.  On  the  smaller  specimen,  these  spines  on  the 
dorsal  plates  are  mere  tubercles  or  pustules,  and  some  plates 
appear  to  have  more  than  12. 

“ The  specimens  are  preserved  in  -alcohol,  and  are  rather 
stiff,  so  that  it  is  not  easy  to  separate  the  plates  distinctly,  so  as 
to  count  every  single  spine.  They  would  be  more  easily  counted 
on  a dried  specimen.” 

The  points  mentioned  in  these  notes  make  it  clear  that  the 
Challenger  specimens  are  to  be  referred  to  the  same  species  as 
those  that  I have  before  me,  which  can  not  be  identified  with 
Asterina  penicillaris ; the  principal  differences  being  the  arrange- 
ment of  the  adambulacral  spines,  and  the  number  of  spines  on  the 
actinal  and  abactinal  plates15. 

1)  For  the  sake  of  comparison  Muller  and  Troschel’s  description  of  Asterina  penicillaris 
is  here  reproduced  [’42,  p.  42]  : 

“ Die  Arme  sind  mehr  verlangert  als  bei  den  vorhergeheden  Arten.  Der  kleine  Radius 
verhalt  sich  zum  grossen  wie  1 : 2|.  Die  Einschnitte  zwischen  den  Armen  sind  winklig.  Die 
Furchenpapillen  stehn  in  einem  Biindel  auf  jeder  Platte  und  von  diesen  kommen  drei  an  den 
Rand  der  Furche.  Jedes  Bauchplattchen  triigt  einen  dichten  Haufen  von  vielen  (8-15)  cylin- 
drischen  Stacheln.  Die  Pliittchen  des  Riickens  sind  noch  viel  dichter  mit  kiirzeren  Papillen  (30- 
GO)  besetzt,  so  dass  sie  einer  Biirste  gleichen.  Die  Poren  in  vielen  Reihen  kommen  dem 
Rande  sehr  nahe,  mehr  als  bei  den  iibrigen  Arten.  Haufig  stehn  mehrere  Poren  nahe  an  einander, 
so  dass  sie  fast  das  Ansehen  eines  Porenfeldes  geben,  indessen  finden  sich  auch  meist  zwischen 
diesen  kleinere  Stachelhaufchen. 
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Of  the  genus  Aster inci  the  present  species  appears  to  be  next 
to  Asterina  pectinifera  the  commonest  species  on  the  coasts  of  the 
Main  Island.  The  arms  are  not  long,  and  the  interradial  angles 
are  rather  deep  and  mostly  rounded  at  the  tip,  though  sometimes 
sharply  pointed.  The  body  is  perfectly  flat  on  the  actinal,  but 
prominently  convex  on  the  abactinal  side,  and  presents  a pentara- 
diate,  regularly  stellate  appearance  in  normal  specimens.  An  in- 
distinct radiating  groove  is  mostly  present  in  each  interradius. 
Measurements  of  twenty-three  specimens  gave  the  following  results  : 


Specim. 

r 

mm. 

R 

mm. 

R:r 

Locality. 

1 

6 

15 

2.5 

Misaki. 

2 

7 

16 

2.3 

3 

9 

20 

2.2 

4 

9 

20 

2.2 

5 

10 

20 

2.0 

>> 

6 

10 

20 

2.0 

Miyazu. 

7 

10 

20 

2.0 

Misaki. 

8 

10 

24 

2.4 

>> 

9 

11 

24 

2.2 

a 

10 

11 

25 

2.3 

a 

11 

11 

24 

2.2 

a 

12 

11 

25 

2.3 

>j 

13 

11 

28 

2.5 

14 

11 

26 

2.4 

Miyazu. 

15 

12 

22 

1.8 

Misaki. 

16 

12 

25 

2.1 

>> 

“ Farbe : oben  mit  blaulichem  Grande  und  rothbraunen  Stacheln,  unten  blati  nacb  den 
Zeichnungen  von  Lesueur. 

“Grosser  2|  Zoll. 

“ Fundort : Rothes  Meer  und  Indischer  Ocean.  Im  Museum  zu  Berlin  durch  Hemprich  und 

Ehbenberg.” 
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Specim. 

r 

mm. 

R 

ram. 

R:r 

Locality. 

17 

12 

26 

2.2 

Miyazu. 

18 

12 

27 

2.3 

Misaki. 

19 

12 

27 

2.2 

Miyazu. 

20 

13 

28 

2.2 

Misaki. 

21 

14 

30 

2.1 

55 

22 

14 

32 

2.3 

55 

23 

14 

34 

2.4 

55 

Along  the  margin  of  the  arms  there  is  a series  of  plates 
probably  corresponding  to  the  inferomarginals,  which  are  larger 
than  the  adjoining  plates  of  both  the  aetinal  and  abactinal  sides 
and  bear  a larger  number  of  minute  spines  (20  or  more). 

Adcunbulacral  plates. — The  adambulacral  plates  bear  two 
series  of  spines  arranged  in  a curved  fan-like  shape  and  each 
series  is  connected  together  in  the  basal  parts  by  a web -like  mem- 
brane, so  that  the  individual  spines  are  rather  difficult  to  count 
in  alcoholic  specimens.  In  the  first  series  which  directly  faces  the 
furrow,  there  are  6 or  7 spines,  of  which  the  middle  two  or  three 
are  larger  than  the  others  and  either  directly  bounds  or  project 
into  the  ambulacral  furrow,  the  rest  gradually  diminishing  in  size 
towards  either  side  and  borne  more  on  the  abcentral  and  adcentral 
margins  of  the  plates.  On  the  aetinal  face  of  the  adambulacral 
plates  there  is  a similar  row  of  shorter  spines,  separated  from  the  first 
series  by  a groove  (PI.  XIX,  fig.  278).  It  may  be  remarked  here 
that  the  plates  bearing  this  second  row  of  spines  are  regarded 
by  Dr.  Bather  as  distinct  from  those  of  the  first  series,  hence  the 
apparent  discrepancy  between  his  description  and  mine.  The  spines 
of  the  second  series  are  also  connected  together  by  a web -like 
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membrane,  and  in  alcoholic  specimens  are  more  difficult  to  count 
than  those  of  the  first  series. 

Mouth-plates. — Each  mouth-plate  bears  on  the  furrow  margin 
6-7  spines,  of  which  the  first  two  or  three  are  conspicuously 
larger  than  the  adambulacral  spines  and  the  rest  nearly  equal  to 
the  latter,  the  length  gradually  decreasing  away  from  the  mouth. 
On  the  actinal  face  of  the  plates  there  is  a group  of  spines, 
which  are  sometimes  arranged  in  a curved  line  parallel  to  the  first 
series  of  spines,  but  sometimes  more  like  those  of  the  ventrolateral 
plates.  When  they  are  arranged  parallel  to  the  first  series,  there 
are  usually  4 or  5 larger  and  a few  smaller  spines  for  each 
mouth-plate ; in  the  other  case  the  number  of  spines  remain  near- 
ly the  same,  only  the  arrangement  being  different  (PL  XIX,  fig. 
277). 

Ventrolaterals. — The  ventrolateral  plates  are  all  small,  but 
are  largest  along  the  ambulacral  furrow  and  gradually  decrease 
towards  the  margin,  where  they  are  bounded  by  the  series  of 
larger  plates  already  mentioned.  The  plates  are  regularly  arrang- 
ed in  rows  parallel  to  the  ambulacral  furrow,  so  that  those  belong- 
ing to  any  two  adjacent  arms  together  form  a Y- shape;  about  ten 
of  these  V-shaped  series  can  be  counted  in  each  interradius.  It  is 
very  difficult  to  count  the  spines  on  each  plate  in  alcoholic 
specimens,  as  they  are  covered  over  for  the  most  part  by  a 
tumid  membrane,  but  in  dried  specimens  they  are  very  distinct 
though  small,  and  each  plate  bears  6-10  of  them,  except  on  the 
very  small  plates  near  the  margin  which  may  bear  less. 

Dorsal  plates. — On  the  sides  of  the  arms  the  dorsal  plates 
are  distinctly  arranged  in  longitudinal  rows  parallel  to  the  length 
of  the  arms,  so  that  the  rows  of  the  adjacent  arms  form  about 
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five  V -shaped  series  within  the  papular  area ; but  on  the  ridge 
of  the  arms  the  plates  do  not  show  any  regular  arrange- 
ment. Except  for  the  very  small  plates  close  to  the  margin  of  the 
body  and  those  that  are  found  elsewhere  among  other  larger 
plates,  each  plate  bears  some  7-12  short  pointed  spines,  which  are 
mostly  covered  over  by  a tumid  membrane  in  alcoholic  specimens. 
A few  plates  bordering  on  the  madreporite  are  usually  larger  than 
others  and  may  bear  more  than  12  spines,  which  are  also  slight- 
ly longer  than  those  of  other  plates.  The  papular  pores  are  strictly 
isolated  and  are  absent  for  a certain  stretch  along  the  margin  of  the 
arms,  where  the  arrangement  of  the  plates  in  longitudinal  rows  is 
especially  distinct. 

The  madreporite  is  conspicuous  and  round  and  is  covered 
with  meandering  grooves. 

I have  the  pleasure  of  naming  this  species  in  honour  of  my 
friend,  Dr.  F.  A.  Bather  of  the  Natural  History  Department  of 
the  British  Museum. 

I have  specimens  of  this  species  from  Tokyo  Bay,  Misaki, 
Miyazu,  Kashi wajima  (Tosa)  and  Shimabara  (Hizen). 

Specimens  in  S.  C.  and  I.  H.  S. 

J Palmipes^  tenuis , n.  sp. 

(PI.  XIX,  figs.  282-283.) 

The  body  is  very  thin  and  translucent,  the  margin  is  very 
lightly  scooped  out,  so  that  the  outline  is  nearly  pentagonal.  The 
under  side  is  perfectly  flat  except  around  the  mouth,  where  there 

1)  According  to  Bell  and  Fisher  the  Valid  post-Linnsean  name  for  this  genus  is  Ansero- 
poda.  The  latter  author  says  [:06,  p.  1088] : “ This  genus  has  usually  been  called  Palmipes. 
Palmipes,  however,  was  not  used  by  a Linnsean  writer  until  a year  after  Anseropoda  Nardo.  It 
seems  somewhat  discouraging  in  the  first  years  of  the  twentieth  century  to  be  obliged  to  call 
attention  to  the  fact  that  Linck  (1733),  who  first  used  Palmipes  and  who  was  quoted  in  the 
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is  a slight  bulging  out,  owing  to  the  presence  of  the  circular 
stomach,  which  shows  well  through  the  body  wall  when  the  speci- 
men is  held  up  against  light.  There  is  also  a noticeable  out-bulging 
in  the  corresponding  portion  on  the  dorsal  side.  On  this  side 
there  is  also  a pentaradiate  papular  area  consisting  of  a central 
pentagonal  portion  and  five  radiating  strips  extending  to  the 
very  tip  of  the  arms.  The  papulae  are  not  very  numerous, 
there  being  some  twenty-five  in  the  central  pentagon  and  some 
twenty-five  or  thirty  on  each  arm,  the  latter  being  arranged  in 
two  somewhat  irregular  longitudinal  rows  along  the  margin  of  each 
radiating  strip.  In  my  specimen  the  papulae  are  very  unequal 
in  size,  but  this  may  be  due  to  different  degrees  of  expansion 
and  contraction.  In  the  papular  area  the  dorsal  plates  are  of 
unequal  sizes,  more  widely  spaced,  destitute  of  any  regular  ar- 
rangement, and  covered  with  minute  granules,  which  may  vary 
in  number  from  one  to  ten  or  so.  In  the  interradial  triangular 
areas  bounded  by  the  radiating  strips  of  the  adjacent  arms  and 
the  margin  of  the  body,  the  dorsal  plates  are  of  nearly  uniform 
size,  except  near  the  margin  of  the  body  where  they  are  slightly 
smaller,  are  regularly  arranged  in  rows  parallel  to  the  radiating 
strips  of  the  arms  and  also  oblique  to  these  and  are  more  thickly 
set  than  in  the  papular  area.  The  plates,  which  are  not  very  dis- 
tinct in  surface  view,  bear  each  some  twelve  or  fifteen  minute 
spines  which  are  hardly  more  than  pointed  granules.  The  supero- 

last  extensive  paper  on  European  starfishes  as  the  authority  for  the  name,  was  in  no  way  a 
binomial  writer,  and  that  consequently  his  so-called  genera  (!)  have  no  place  even  if  1758  had 
not  been  agreed  upon  as  the  starting  point  of  zoological  nomenclature.  For  a statement  of  the 
facts  in  the  present  case  see  Prof.  F.  Jeffrey  Bell  in  Annals  of  Natural  History,  ser.  6,  Vol. 
VII,  1891,  p.  233.  The  Bev.  Canon  A.  M.  Norman  (op.  cit.,  p.  382)  admits  that  Anseropoda 
bas  priority,  but  objects  to  its  use  because  it  happens  to  be  etymologically  a hybrid.  What 
owuld  happen  if  all  generic  names  which  confess  this  fault  were  thrown  out  for  the  same 
reason  ? ” 
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marginals  are  hardly  different  in  appearance  from  the  adjacent 
dorsal  plates. 

The  madreporite  is  very  small  and  can  hardly  be  seen  with 
the  naked  eye.  In  the  single  specimen  before  me  (R= 22  mm.) 
it  lies  about  2 mm.  from  the  centre  of  the  disk,  which  is  marked  by 
a conical  prominence. 

The  adambulacral  armature  consists  of  a single  series  of  ten 
or  eleven  slender  delicate  spines  arranged  in  a deep  horse-shoe 
shape,  four  or  five  of  them  usually  facing  the  ambulacral  furrow 
and  being  longer  than  the  others,  which  are  more  or  less  turned 
away  from  the  furrow.  The  latter  spines  are  sometimes  disposed  in 
such  a way  as  to  simulate  a second  outer  row  of  adambulacral 
spines,  but  close  examination  shows  the  horse-shoe  arrangement  to 
be  the  true  one.  The  spines  are  easily  flexible  and  do  not  offer 
any  perceptible  resistance  when  touched  with  a metal  point.  Each 
mouth-plate  bears  on  its  free  margin  a regular  row  of  seven  or 
eight  spines  which  gradually  increase  in  size  towards  the  mouth, 
and  of  which  the  last  two  or  three  at  the  central  end  are  parti- 
cularly stouter ; they  are  less  flexible  than  the  adambulacral  spines. 
On  the  actinal  ridge  of  each  mouth-plate  there  is  a somewhat 
irregular  row  of  spines  nearly  equal  in  size  to  those  of  the  furrow 
series  of  the  mouth-plate,  in  close  apposition  with  those  of  the 
fellow  plate,  so  as  to  form  a single  group.  The  two  series  of 
a plate  are  separated  by  a distinct  space. 

The  adambulacral  plates  are  followed  by  a series  of  ventro- 
lateral plates,  which  are  distinctly  smaller  than  the  other  ventro- 
laterals  and  bear  very  short  pointed  spines,  varying  from  two  to  sever 
on  each  plate.  All  the  remaining  ventrolaterals  are  similar  and 
only  decrease  in  size  towards  the  margin  of  the  body.  The  largei 
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plates  near  the  centre  of  the  body  bear  each  5-7  sharply  pointed, 
slender  spines  nearly  always  arranged  in  a single  row,  but  some- 
times with  two  or  three  spines  outside  the  row.  The  spines  at  the 
centre  of  each  plate  are  longer  than  the  others,  so  that  in  the 
more  peripheral  plates  with  only  three  spines  the  middle  one  is 
longer  than  the  other  two.  The  ventrolateral  plates  are  arranged 
in  legular  rows  parallel  to  the  ambulacral  furrows,  except  near 
the  mouth  where  this  arrangement  is  more  or  less  obscured.  The 
plates  occupying  the  very  margin  of  the  body  do  not  present  any 
distinctive  features. 

I have  a single  specimen  of  this  species  from  Misaki,  of 
which  the  dimensions  are  r=16  mm.,  K=22,  K : r=1.4.  The  speci- 
men which  is  in  alcohol  is  colourless,  except  where  the  stomach 
shows  through. 

Type  specimen  in  S.  C. 


Palmipes  petaloides,  n.  sp. 

(PL  XIX,  figs.  284-285.) 

The  general  outline  of  the  body  is  like  that  of  Palmipes - 
membranacens.  The  body  is  very  thin  and  when  it  is  entirely 
flattened  out,  the  arms  are  very  broad  and  the  interradial  indenta- 
tions very  shallow ; but  when  it  is  curved  towards  the  actinal 
side,  as  appears  to  happen  often  in  alcoholic  specimens,  there  is 
formed  a more  or  less  distinct  notch  in  the  interradial  line,  as  is 
also  suggested  to  occur  in  P.  membranaceus  in  Ludwig’s  figures 
[’97,  PI.  5].  Most  of  my  specimens  were  originally  preserved  in 
formalin  and  they  were  then  light  brown  on  the  dorsal  side  and 
colourless  on  the  ventral.  On  the  dorsal  side  a central  pentagon- 
al area  can  be  distinguished,  as  in  Palmipes  tenuis , in  which  the 
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plates  are  arranged  without  any  definite  order,  and  along  the 
borders  of  which  the  relatively  large  papulae  are  situated.  These 
are  comparatively  few  in  number  and  extend  in  two  irregular 
rows  along  the  carina  of  each  arm  and  almost  reach  the  apex.  In 
a specimen  whose  R=27  mm.  there  were  15-17  papulae  to  eacl 
arm  and  one  or  two  to  each  interradius,  while  in  another  witn 
R=32  mm.  there  were  about  27  papulae  to  each  arm.  Each  papula 
is  surrounded  by  small  plates  different  from  the  rest  of  the  abactin- 
al  surface  and  stands  out  conspicuously.  The  anus  may  also  hi 
tolerably  distinct,  but  the  madreporite  is  very  small,  circular  in  out 
line  and  is  covered  with  a small  number  of  radiating  furrows  meeting 
in  the  centre.  In  alcoholic  specimens  it  appears  as  an  opaque  whiti 
body  near  the  anus,  while  the  rest  of  the  body  is  transparent.  Th 
stomach  shows  through  the  body  wall  as  a roundish  sac,  and  i 
larger  than  the  central  pentagonal  area  referred  to  above. 

In  well  preserved  specimens  the  plates  of  the  central  pentagoi 
of  the  abactinal  side  are  marked  off  from  one  another  by  narrow 
but  distinct  smooth  grooves.  The  plates  are  of  different  size  an 
shape  and  are,  as  already  mentioned,  without  any  definite  arrange 
ment,  although  in  some  places,  traces  of  their  arrangement  i 
concentric  rings  around  the  anus  may  be  made  out.  Each  plate  beai! 
on  its  surface  a number  of  groups  of  short  paxilla-like  spinelets,  tt 
number  of  these  groups  varying  from  about  a dozen  on  the  larg< 
plates  to  about  half  as  many  on  the  smaller  ones.  The  plate 
immediately  around  the  anus  is  very  small.  The  plates  of  tl 
papular  areas  of  the  arms  are  much  smaller  than  those  of  tl1 
central  pentagon,  are  also  without  any  regular  arrangement  aii 
mostly  bear  each  a single  tuft  of  short  spinelets  similar  to  tho;> 
of  the  central  pentagon. 
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Outside  the  papular  areas  the  abactinal  plates  are  very  re- 
gularly arranged  in  .rows  parallel  to  the  carina)  of  the  arms 
and  also  in  rows  oblique  to  them,  and  are  marked  off  from  one 
another  by  distinct  grooves.  The  plates  regularly  decrease  in  size 
towards  the  periphery  of  the  body.  The  plates  immediately  out- 
side the  central  pentagon  are  only  slightly  smaller  than  those 
of  the  latter,  regularly  logenze- shaped  and  bears  each  about  half 
a dozen  tufts  of  short,  paxilla-like  spinelets.  The  number  of  these 
tufts  on  a single  plate  decreases  outwards  and  from  about  half 
way  out  from  the  centre  of  the  disk  each  plate  bears  only  a 
single  tuft  of  delicate  spinelets. 

The  adambulacral  plates  bear  two  groups  of  tolerably  long, 
slender  spines.  On  the  furrow  border  there  is  a row  of  long  spines 
arranged  in  a curved  palmate  form.  Each  plate  bears  six  (some- 
times seven)  of  these  spines,  of  which  the  middle  ones  are  longer 
than  those  towards  either  end ; on  the  actinal  surface  of  the  plate 
there  are  4-6  similar  spines,  arranged  roughly  in  a straight  line, 
but  sometimes  very  irregularly,  and  of  unequal  length.  The  latter 
spines  may  be  more  or  less  incomplete  in  young  specimens. 

The  ventrolateral  plates  are  regularly  arranged  in  rows  ex- 
actly similar  to  those  of  the  dorsal  plates  outside  the  central 
pentagon.  Each  plate  bears  according  to  its  size  3-10  spines 
arranged  in  a light  curve,  whose  convexity  is  turned  toward  the 
centre  of  the  body. 

The  mouth-plates  are  comparatively  large,  and  each  bears  on 
the  furrow  margin  7-10  subequal  spines  which  are  considerably 
longer  than  the  furrow  spines  of  the  adambulacral  plates,  excepting 
the  last  one  or  two  at  the  abcentral  end  of  the  plate.  On  the 
actinal  face  of  each  mouth -plate  there  is  a group  of  smaller  spines 
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similar  to  those  of  the  ventrolateral  plates,  some  ten  in  number, 
and  sometimes  separated  from  the  same  group  of  the  fellow  plate 
by  a groove.  Between  the  two  groups  of  spines  of  each  mouth- 
plate  there  is  a distinct  space. 

I have  examined  five  specimens  of  this  species,  all  from 
Misaki.  Of  these  one  is  too  much  injured  to  be  measured ; the 
rest  are  as  follows : 


The  occurrence  of  this  species  in  Japanese  waters  appears  to  me  not 
well  authenticated.  It  appears  to  have  been  first  described  by  Lamarck  as  a 
variety  of  Asterias  rosacea, , although  previously  figured.  It  is  the  nineteenth 
species  of  Lamarck’s  Asterias  and  is  characterised  as  follows  [’16,  p.  558]  : 

“ Aster ie  rosacee.  Asterias  rosacea . 

“ A.  complanata,  submembranacea,  utrinque  tuberculis  minimis  et  subhis- 
pidis  granulosa ; lobis  obtusis  brevissimis ; disco  dorsali  nudo. 

“ Encycl.  pi.  99,  f.  2-8. 

“ 2.  var.  lobis  senis.  Mus.  n°. 

“ 3.  var.  lobis  quindenis.  Mus.  n°. 

“ Habite Quelque  voisine  que  soit  cette  asterie  de  la  precedente ) 

par  ses  rapports,  die  me  parait  s’en  distinguer  constamment  par  la  forme 
de  ses  lobes,  et  par  le  defaut  d’ecaiUes  au  centre  et  sur  les  cotes  de  son 
disque  dorsal.  Effectivement,  la  surface  superieure  ou  dorsale  de  l’astene 
rosacee  n’offre  paxtout  que  de  petits  tubercules,  tons  semblables,  qiu  lui 
donnent  l’aspect  d’une  peau  de  chagrin. . 

1)  Asterias  membranacea  = Palmipes  membranaceus. 


1)  r=22  mm, 

2)  r = 16  „ 

3)  r=14  „ 

4)  r=13  „ 


Specimens  in  S.  C. 


Palmipes  vosaceus  (Lamarck). 
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“ La  variete  3 est  fort  grande  et  singulierement  remarquable,  ajant 
quinze  lobe  courts,  qui  la  font  ressembler  a une  rose  des  vents” 

Blainyille  [’34,  p.  237]  simply  mentions  this  species,  with  references 
to  Lamarck  and  the  Encycl.  metliodique. 

Gray  mentions  it  under  the  name  of  Palmipes  Stokesii  [’40,  p.  288], 
“ Palmipes  Stokesii.  Bays  15,  acute.  Mus.  Mr.  Stokes.”  He  then  refers 
for  comparison  to  the  following : Asterias  pulvillus 15  Muller,  Zool.  Dan.  t. 
19,  f.  1,2 ; Ast.  equestris  and  Ast.  militarist  Muller,  of  the  North  Sea ; and 
Ast.  Lana  Linnjeus,  from  India,  all  not  seen  by  him. 

Muller  and  Troschel  describe  it  under  the  name  of  Asteriscus  rosaceus , 
giving  as  synonyms  Asterias  rosacea  Lam.  Var.  lobis  quindenis  and  Palmipes 
Stokesii  Gray  [’42,  p.  40]  : 

“ Fiinfzehn  Arme.  Verhaltniss  des  kleinen  Badius  zum  grossen  wie  1:1}. 
Die  Furchenpapillen  fiinf  auf  jeder  Platte,  diclit  neben  ihnen  lauft  ein  Zug 
von  je  zwei  langeren  Stacheln  auf  jeder  Platte.  Der  Kbrper  ist  so  flacli 
und  membranartig  wie  beim  vorigen1 2 3) ; auch  die  Bedeckung  des  Biickens  ist 
ahnlich,  doch  sind  die  Platten  des  Biickens  mit  zahlreicheren  ausserst  feinen 
Stachelchen  bedeckt.  Auf  den  Baucliplatten  stehn  nur  3-5  Stacheln,  von 
denen  die  mittleren  die  langsten  sind. 

Farbe : oben  graulicli  mit  dunkelbraunen  Punkten  und  dunkelbraimem 
Bande ; unten  hell  mit  vielen  blauen  Punkten  und  einigen  rotlibraunen 
Flecken  und  eben  solcliem  Bande.  Nach  der  Originalzeichnung  Lesueurs. 

“ Grosse  : 7 Zoll. 

“ Fundort : unbekannt.  Im  Museum  zu  Paris.” 

This  species  is  again  described  by  Dujardin  and  Hupe,  who  place  it 
in  Palmipes . The  description  is  as  follows  [’62,  p.  373]  : 

“ 2.  Palmipes  rosace.  Palmipes  rosaceus Nobis. 

[Beferences  to  Lamarck,  Gray  and  Muller  and  Troschel.] 

Espece  a quinze  bras,  dont  la  longueur  depasse  d’un  septieme  le 
plus  petit  rayon  du  disque.  Les  piquants  du  sillon  ambulacraire  sont  au 

1)  Ast.  'pulvillus  Mukler  = Porania  pulvillus. 

2)  Ast.  militaris  Muller  = I’teraster  militaris. 

3)  Palmipes  membranaeeus. 
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nombre  de  sept  sur  cbaque  plaque ; tout  d’aupres  d’eux  se  trouve  une  bande 
formee  de  deux  piquants  plus  longs  sur  chaque  plaque.  Le  corps  est  plat 
et  membraneux,  comme  chez  l’espece  precedente.  L’ornementation  du  dos  est 
egalement  semblable,  seulement  les  plaques  dorsales  sont  couvertes  de  petits 
piquants  plus  nombreux  et  extremement  fins.  Les  plaques  ventrales  portent 
seulement  trois  a cinq  piquants,  dont  les  intermediaires  sont  les  plus  longs. 

“ Coloration  grise  en  dessus,  avec  des  point  et  le  bord  brun  fonce.  Le 
dessous  est  plus  clair,  avec  beaucoup  de  points  blancs  et  quelques  taclies 
brun-rouge,  ainsi  que  le  bord.  Dimension : 190  mm.” 

In  the  “ Synopsis  ” Gray  lias  the  following  [’66,  p.  15]  : 

“ Palmipes  Stolcesii.  Kays  15,  acute.  Gray,  Ann.  N.  H.  1840,  p.  288. 
Asterias  rosacea , var.,  Lamk.  ii.  558.  Asteriscus  rosaceus , Mull,  and  Trosch. 
Ast.  40  (Mus.  Mr.  Stokes).  Inliab.  Japan.” 

Perrier  refers  to  this  species  as  follows  [’76,  p.  210] : 

“ L’etiquette  de  l’echantillon  unique  du  Museum  porte  comme  seule  in- 
dication de  localite : mers  australes.  Voyage  de  Peron  et  Lesueur.  Ex- 
pedition du  capitaine  Baudin,  1803.  Gray  indique  le  Japon  comme  lieu 
d’origine  de  cette  magnifique  espece.” 

According  to  Sladen  this  species  occurs  in  the  Bay  of  Bengal  (Berlin 
Museum)  [’89,  p.  394]. 

Bedford  mentions  this  species  from  Singapore,  as  follows  [:00,  p. 
297] : 

“ Distribution.  Japan  and  Bay  of  Bengal. 

“ Locality.  One  large  and  rather  damaged  specimen  in  5 fathoms, 
Singapore. 

“ This  species,  being  the  only  15- armed  Asterinid,  is  easy  to  recognise 
it  appears  to  be  rare. 

K=121.5  mm.,  r=82  mm.” 

It  is  reported  from  the  Mergui  Archipelago  by  Brown  [:10,  p.  34] : 

“ Localities. — XYII.,  between  Sir  John  Malcolm  and  Charlotte  Islands, 
in  18  fathoms,  coarse  sand ; XXV.,  Gregory  Group,  4 to  14  fathoms,  sand  and 
shell.  Two  damaged  specimens,  in  the  largest  of  which  K=105  and  r=80. 
“ Recorded  from  the  Bay  of  Bengal  and  Japan.” 
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Kcehler  mentions  it  from  the  collection  of  the  Indian  Museum  [:10,  p. 
127],  with  two  figures. 

“ Palmipes  rosaceus  (Lamarck). 

“ 6°  0'  Lat.  N.  80°  16'  Long.  E.  Profondeur  34  brasses.  Un  echantillon. 

“ L’exemplaire  n’est  pas  en  tres  bon  etat  de  conservation  et  une  portion 
du  corps  au  moins  est  fortement  endommagee.  It =75  mm.,  r=55  a GO  mm. 

“ Cette  espece  a ete  decrite  d’une  maniere  tres  suffisante,  mais  comme 
elle  n’a  jamais  ete  figuree,  j’ai  cru  devoir  donner  ici  deux  photographies  re- 
presentant  la  face  dorsale  et  la  face  ventrale. 

“ Vers  l’extremite  de  l’un  des  bras,  et  sur  la  face  ventrale,  se  trouvent 
fixees  deux  Mucronalia , l’une  petite  et  a coquille  cassee,  l’autre  plus  grande 
a coquille  entiere  et  mesurant  6.5  mm.  de  longueur.  Ces  Prosobranches  me 
paraissent  appartenir  a une  espece  nouvelle  et  je  les  etudierai  dans  un 
travail  ulterieur,  en  meme  temps  que  les  Prosobranches  parasites  du 
Stellaster  equestris  que  j’ai  signales  plus  liaut.” 
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In  this  bibliography  are  enumerated  only  those  papers  which  are  referred  to  in  the  text,  and 
in  the  case  of  those  that  I have  been  able  to  consult  personally,  I have  brought  together  under 
each  title  the  species  treated  of  in  it,  with  the  principal  items  in  the  lists  of  synonyms,  where 
such  are  given.  On  this  last  point  the  method  adopted  was  this : of  the  whole  list  of  referen- 
ces under  each  specific  name,  I have  picked  out  only  those  names,  the  identity  of  which  with 
the  species  in  question  is  not  apparent  at  once.  To  take  an  example,  Michailovskij  [:  02, 
p.  487]  gives  the  following  references  under  Ctenodiscus  coi'niculatus  (Linck)  : 

1733.  Astropeden  corniculatus  Linck,  &c.  1842.  Ctenodiscus  polaris  Muller  & Troschel,  &c. 

1842.  Ct.  pygmceus  Muller  & Troschel,  &c.  1846.  Ct.  crispcttyis  Duben  & Koren,  &c.  1857. 
Ditto  Lutken,  &c.  1861.  Ditto  M.  Sars,  &c.  1862.  Ditto  Dujardin  & Hupe,  &c.  1869.  Ditto 
Perrier,  &c.  1876.  Ct.  corniculatus  Perrier,  &c.  1878.  Ditto  Yigtjier,  &c.  1881.  Ditto  Duncan 
& Sladen,  &c.  1886.  Ct.  krausei  Ludwig,  &c.  1886.  Ct.  crispatus  Levinsen,  Ac,  1892.  Ditto 
Bell,  &c.  1899.  Ct.  corniculatus  Doderletn,  &c.  1900.  Ditto  Doderlein,  &c.  1900.  Ct.  crispatus 
Ludwig,  &c. 

In  such  a case  as  this  only  the  following  are  reproduced  in  this  bibliography : Ct.  cornicu- 

latus (Linck)  = Astropeden  corniculatus  Linck  1733  =Ct.  polaris  M.  T.  ’42  = Ct.  pygmams  M.  T. 
’42  = Ct.  crispatus  Duben  & Koren  ’46  — Ct.  krausei  Ludwig  ’86. 

Pentaceros  and  Asteriscus  are  regarded  as  strictly  synonymous  for  the  purposes  of  this  biblio- 
graphy with  Oreaster  and  Asterina  respectively,  so  that  if  e.g.  the  name  Asteriscus  burtoni  should 
occur  after  Asterina  burtoni  the  former  is  not  mentioned  in  the  bibliographical  notices  above 
explained. 

1800-1899  are  abbreviated  thus:  ’00— ’99  ; 1900 — 1913  thus:  : 00— : 13. 

Publications  marked  with  an  asterisk  were  not  accessible  to  the  writer.  It  may  be  added 
that  in  the  case  of  those  works  which  deal  also  with  other  groups  than  the  Asteroidea,  only  the 
contents  of  the  part  treating  of  the  latter  are  reproduced. 

Adcock,  A.  (See  also  under  Wood-Mason.) 

’93.  Natural  History  Notes  from  H.  M.  Indian  Marine  Survey  Steamer 
‘Investigator,’  Commander  C.  F. Oldham,  R.N.,  commanding. — Series 
II,  No.  7.  An  Account  of  the  Collection  of  Deep-sea  Asteroidea. 
Ann.  Mag.  Nat.  Hist.,  6th.  ser.,  vol.  xi,  p.  73-121,  pis.  iv,  v,  vi. 

Archasterida2.  Pararchaster  Sladen.  P.  semisquamatus  Sladen.  P.  huddlestoni, 
n.  sp.  P.  violaceus , n.  sp.  Pontaster  Sladen.  P.  mimicus  Sladen.  P.  cribellum, 
n.  sp.  P.  hispidus  Alcock  & Wood-Mason.  P.  pilosust  n.  sp.  Dy taster  Sladen. 
D.  exilis  Sladen.  D.  anacanthus  Alcock  & Wood-Mason.  Persephonaster  Alcock 
& Wood-Mason.  P.  croceus  Alcock  & Wood-Mason,  2 figs.  P.  rhodopeplus 
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Alcock  & Wood-Mason.  P.  ccelochiles,  n.  sp.  Pseudarch aster  Sladen.  P- 
mosaicus  Alcock  & Wood-Mason.  Porcellanasteridte.  Porcellanaster  Wyy. 
Thomson.  P.  cairuleus  Wyy.  Thomson.  Styracaster  Sladen.  St.  hori'idus  Sladen. 
St.  armatus  Sladen.  St.  clavipes  Alcock  & Wood-Mason.  Hyphalaster  Sladen. 
II.  tara  Alcock  & Wood-Mason.  Astropectinid^e.  Astropecten  Linck.  A.  sp.  Dip- 
sacaster,  n.  g.  D.  sladeni , n.  sp.,  2 figs.  Pentagonaster  idzE.  Pentagonaster 
Linck,  Sladen,  P.  invesiigatoris,  n.  sp.  P.  arcuatus  Sladen.  P.  intermedius  Perrier. 
P.  pulvinuSy  n.  sp.  Milteliphaster  n.  g.  M.  wood-masoni,  n.  sp.,  3 figs.  Dorigona 
Gray.  D.  pentaphylla , n.  sp.  Nymphaster  Sladen.  N.  jiorifer , n.  sp.  N.  protentus 
Sladen.  JSf.  basilicus  Sladen.  AT.  nor  a,  n.  sp.  Paragonaster  Sladen.  P.  tenui- 
radi'is,  n.  sp.  P.  sp.  Mediaster  Stimpson.  M.  roseus , n.  sp.  Anthenoldes  Perrier. 
A.  sarissa,  n.  sp.  Asterinid.e.  Pal^iipes  Linck.  P.  pellucidus,  n.  sp.  Lincktid-e. 
Ch^taster  M.  T.  Ch.  sp.  Zoroasteridje.  Zoroaster  Wyy.  Thomson.  Z.  alfredi,  n. 
sp.  Z.  barathri , n.  sp.  Z.  planus , n.  sp.  Z.  angulatus , n.  sp.  Z.  carinatus , n.  sp. 
Z.  gilesii,  n.  sp.  Z.  squameus , n.  sp.  Z.  zea,  n.  sp.  Ptf.rasteridzE.  Marsipaster 
Sladen.  M.  liirsutus  Sladen.  Hymenaster  Wyy.  Thomson.  II.  nobilis  Wyy.  Thomson. 
Echinasteridje.  Cribrella  Agassiz,  Forbes.  Cr.  prcvstans  Sladen.  Dictyastep. 
Alcock  & Wood-Mason.  D.  xenophilus  Alcock  & Wood-Mason,  2 figs.  Pedicel- 
lasterid2e.  Pedicellaster  Sars.  P.  atratus , n.  sp.  Asterhdae.  Asterias  Linn. 
(subg.  Stolasterias.)  A.  mazophorus  Alcock  & Wood-Mason.  Brisingidje.  Brisinga 
Asbj^rnsen.  B.  insularum  Alcock  & Wood-Mason.  B.  andamanica  Alcock  & 
Wood-Mason.  B.  bengalensis  Alcock  & Wood-Mason.  B.  gunnii,  n.  sp.  Freyella 
Perrier.  F.  tuberculata  Sladen.  F.  benthophUa  Sladen. 

’93a.  Natural  History  Notes  from  H.  M.  Indian  Marine  Survey  Steamer, 
‘Investigator,’  Commander  C.  F.  Oldham,  It.  N.,  Commanding.  Series 
II.,  No.  9.  An  Account  of  tlie  Deep  Sea  Collection  made  during 
the  Season  of  1892-93.  Journ.  Asiat.  Soc.  Bengal,  vol.  lsii,  pt.  ii, 
no.  iv,  p.  169-184,  pis.  viii,  ix.  Asteroidea,  p.  171-173. 

Archasteridb.  Pseudarchaster.  Ps.  mosaicus  Alcock  & Wood-Mason.  Astro- 
pectinid-ze.  Dipsacaster,  n.  g.  (no  diagnosis.)  D.  pentagonalis , n.  sp.  Pentagonaste- 
tsidm.  Calliaster.  C.  mammUlifer , n.  sp.,  2 figs.  Zoroasteridje.  Zoroaster.  Z. 
alfredi.  Z.  barathri. 

Appellof,  A. 

’96.  Faunistiske  unders0gelser  i Herl0fjorden.  Bergens  Mus.  Aarbog 
1894-95,  no.  11.  11  pp. 

Archaster  parelii.  Astropecten  irregularis.  Pentagonaster  granularis.  Stichaster  roseus. 
Solaster  ervdeca.  Asterias  glacialis.  Asterias  midleri.  Asterias  rubens. 
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’97.  Faunistiske  unders0gels3r  i Osterfjorden.  Bergens  Mus.  Aarbog 
1896,  no.  13.  13  pp. 

Archaster  parelii.  Astropecten  irregularis.  Astropeden  andromeda.  Pentagonaster 
granularis.  Stichaster  roseus.  Asterias  rubens.  Prising  a endecacnemos. 

Aueiyillius,  C.  W.  S. 

*’86.  Hafsevertebrater  fran  nordligaste  Tromsoamt  och  Yestfinmarken. 
Bihang  kongl.  Svenska  Yetensk.-Akad.  Handlinger,  XI.  Cited  after 
Ludwig. 

Barrett,  L. 

*’59.  Descriptions  of  four  Species  of  Echinodermata.  Ann.  Mag.  Nat. 
Hist.,  2.  ser.,  vol.  xx,  p.  46-48. 

Bedford,  F.  P. 

: 00.  On  Echinoderms  from  Singapore  and  Malacca.  Proc.  Zool.  Soc. 
London,  p.  271-299,  pi.  xxi-xxiv. 

Archaster  typicus  M.  T.  ’40.  Craspidaster  glauconotus,  n.  sp.,  2 figs.  Astropecten 
javanicus  Lutken  var.  malaccanus  n.  — Astrop.  andersoni  Sladen  ’89.  Astropecten 
pleiacanthus , n.  sp.,  3 figs.  Luidia  longispina  Sladen  ’89.  Luidia  penangensis  dk 
Loriol  ’91.  Luidia  maculata  M.  T.  ’42.  Iconaster  longimanus  Mobius  ’59  = Astro- 
gonium  longimanum  Mobius  ’59  = Dorigona  longimanum  Bell  ’84.  Goniodiscus  arti- 
culatus  (Linn.)  de  Loriol  ’84  = Pentaceros  granulosus  Gray  ’66=  Goniodiscus  s caber 
Mobius  ’59.  Stellaster  incei  Gray  ’66=67.  gracilis  Mobius  ’59  =8t.  belcheri  Gray 
’66= squamulosus  Studer  ’84.  Anthenea  fiavescens  Perrier  ’7 Q = Hosea  Jlavescens 
part.  Gray  ’66.  Pentaceros  turritus  M.  T.  ’42  =0reaster  nodulosus  Bell  ’84.  Culcita 
novce-guinece  M.  T.  ’42  var.  arenosa—G.  arenosa  Perrier  ’76.  Palmipes  rosaceus 
M.  T.  ’42  = Asteriscus  rosaceus  M.  T.  ’42.  Retaster  cribrosus  = Pteraster  cribrosus  v. 
Martens  ’67 = Retaster  insignis  Sladen  ’89. 

Bell,  F.  J. 

’83.  Descriptions  of  Two  New  Species  of  Asteroidea  in  the  Collection  of 
the  British  Museum.  Ann.  Mag.  Nat.  Hist.,  5th.  ser.,  vol.  12,  p. 
333-335. 

Asterias  nautarum,  n.  sp.  Culcita  acutispinosa,  n.  sp. 

’84.  Contributions  to  the  Systematic  Arrangement  of  the  Asteroidea,  II. 
The  Species  of  Oreaster.  Proc.  Zool.  Soc.  London,  p.  57-87. 
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0.  australis  Lutken  ’71.  0.  forcipulosus  Lutken  ’64.  0.  nodulosus  Perrier  ’76. 
0.  mammillatus  M.  T.  ’42.  0.  valvulatus  M.  T.  ’42.  0.  granulosus  Gray  ’47.  0. 
chinensis  Gray  ’40.  0.  decipiens,  n.  sp.  0.  nodosus = Pentaceros  turritus  Perrier 

’76  = Asterias  nodosa  Linne  xii  part.  0.  hiulcus  M.  T.  ’42.  0.  hedemanni  Lutken 

*71.  0.  lincki= Asterias  lincJci  de  Blainvllle  Die.  sc.  nat.  lx  = Pentaceros  muricatus 

Perrier  ’76.  0.  alveolatus  Perrier  ’76.  0.  reinhardti  Lutken  ’64.  0.  productus,  n. 

sp.  (?)  0.  lutkeni,  n.  sp.  0.  occidentals  Verrill  ’67.  0.  dorsatus  (Perrier  ’75)  = 

Asterias  dorsata  Linne  1753  = Asterias  nodosa  Linne  1766  (part.)  = 0.  clavatus  M.  T. 
’42  =0.  dorsatus  Lutken  (Perrier’s  synonymy  inexact).  0.  reticulatus  = Asterias 
reticulata  Linne  17 66  = Pentaceros  grandis,  gibbus,  reticulatus.  aculeatus  Gray  ’40  = non 
Oreaster  gigas  Grube  ’57=0.  tuberosus  Mobius.  0.  armatus = Pentaceros  ( Xidorellia ) 
armata  Gray  ’40  = Nidorellia  armata  Perrier  ’7 Nidorellia  michelini  Perrier  ’76. 
0.  westermanni  Lutken  ’71.  0.  superbus  Mobius  ’50.  0.  gracilis  Lutken  ’71.  0. 

grayi,  n.  sp .=  Pentaceros  nodosa  Gray  ’40.  0.  orientals  M.  T.  ’42.  0.  troscheli,  n. 

sp.  0.  miilleri , n.  sp.  0.  carinatus  M.  T.  ’42.  Sp.  incertie  : Sp.  a.  Sp.  /3.  List  of 
apparently  distinct  species : affinis  M.  T.,  alveolatus  Perrier,  armatus  Perrier,  aust- 
ralis Lutken,  carinatus  M.  T.,  chinensS  M.  T.,  dorsatus  M.  T.,  forcipulosus  Lutken, 
gracilis  Lutk.,  granulosus  Perrier,  hedemanni  Lutk.,  hiidcus  M.  T.,  lincki  Lutk., 
mammillatus  M.  T.,  nodosus  M.  T.,  nodosus  (Gray),  nodulosus  Perrier,  occidentals 
Yerrill,  orientals  M.  T.,  regulus  M.  T.,  reinhardti  Lutk.,  reticulatus  M.  T.,  superbus 
Mobius,  tuberculaius  M.  T.,  valvulatus  M.  T.,  verrucosus  M.  T.,  westermanni  Lutk. 
List  of  the  more  important  synonyms:  aculeatus  M.  T.  = reticulatus,  clavatus  M.  T.= 
dorsatus,  clouei  Perrier = nodosus,  franJcUni  Gray  = nodosus,  gigas  Linne  = reticulatus, 
lapidarius  Grube  = reticulatus,  mamm.osus  Perrier  = nodosus,  michelini  j Perrier  = 
armatus , muricatus  Gray =lincki,  nodosus  Gray = grayi  (Bell),  obtusangulus  M.  T.= 
Goniaster  obtusangulus,  sebcc  de  Blainville = reliculatus,  turntus= nodosus. 

’84a.  Eehinodermata.  Beport  on  tlie  Zoological  Collections  made  in  the 
Indo-Pacific  Ocean  during  the  Voyage  of  H.  M.  S.  ‘ Alert/  1881- 
2,  p.  117-177 + p.  509-512. 

Asterias  calamaria.  Asterias  polyplax.  Echinaster  purpureus  = Othilia  purpurea  Gray 
’40 =Echin.  fallax  M.  T.  ’42.  Metrodira  subulata.  Linckia  laevigata.  Linck.  nodosa. 
Linck.  marmorata  = Ophidiaster  marmoratus  Michelin  ’45.  Linck.  pauciforis.  Linck. 
megaloplax,  n.  sp.  Linck.  sp.  Anthenea  Jiavescens.  Oreaster  gracilis.  Oreast.  nodosus 
= Asterias  nodosus  Linne = Pentaceros  turritus  Perrier  ’75.  Oreast.  sp.  Stellaster 
belcheri.  Stellaster  incei.  Pentagonaster  coppingeri,  n.  sp.  Pentagonaster  validus,  n. 
sp.  Dorigona  longimana.  Asterina  belcheri.  Asterina  calcar.  Asterina  cepheus.  As- 
terina  gunnii.  Asterina  regutaris.  Asterina  (Nepanthia)  brevis,  2 figs.  Patiria  crassa 
Gray.  Luidia  sp.  Astropecten  coppingeri,  n.  sp.  Astropecten  polyacanthus.  Archaster 
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typicus.  Fetaster  insignis.  Echinaster  purpureus.  LincJcia  laevigata.  Linck.  multiforis. 
Linck.  diplax.  Scytaster  variolatus.  Oreaster  lincki.  Culcita  schmideliana . Gymnas- 
teria  carinifera.  Archaster  typicus.  Astropecten  polyacanthus.  Astrop.  hemprichii  (?). 

’87.  Report  on  a Collection  of  Eckinodermata  from  the  Andaman  Is- 
lands. Proc.  Zool.  Soc.  London,  p.  139-145.  (January.) 

Acanthaster  echinites.  Fromia  indica.  Culcita  schmideliana.  Culcita  grex.  Culcita  sp. 
Listed  are  the  following  species : Acanthaster  echinites  E.  & S.,  Fromia  indica 

Perrier,  Fromia  tumida  Bell,  Linckia  laevigata  L.,  Linckia  pacifica  Gray,  Scytaster 
novce-caledonioe  Perrier,  Culcita  grex  M.  T.,  Culc.  schmideliana  Betzitjs,  Cute.  sp. 
(“  Eandasia  granulata  ”),  Astropecten  polyacanthus  M.  T.,  Astropecten  sp..  Archaster 
typicus  M.  T. 

’87a.  Echinoderm  Fauna  of  tlie  Island  of  Ceylon.  Trans.  Roy.  Dublin 
Soc.,  iii,  ser.  2,  p.  643-658  + 2 pis. 

Linckia  laevigata  Gmel.  = Ophidiaster  miliaris  M.  T.  Linckia  sp.  Scytaster  novce-cale- 
donioe Perrier.  Scyt.  variolatus  (Betzius)  = Asterias  variolata  Retzius.  Fromia  mil- 
leporella  Gray  = Asterias  milleporella  Lamarck.  Fromia  tumida  Bell.  Oreaster  lincki 
(de  Blainville)  = Asterias  lincki  de  Blainville  = Fentaceros  muricatus  Perrier. 
Astropecten  polyacanthus  M.  T.  = Astrop.  hystrix  M.  T . = Astrop.  armatus  M.  T.  Luidia 
maculata  M.  T. 

’88.  Report  on  a Collection  of  Ecliinoderms  made  at  Tuticorin,  Madras, 
by  Mr.  Edgar  Thurston,  C.  M.  Z.  S.,  Superintendent,  Government 
Central  Museum,  Madras.  Proc.  Zool.  Soc.  London,  p.  383-389. 

Oreaster  thurstoni , n.  sp.  Listed  are  the  following  species,  (a)  From  Mr.  E.  Thurs- 
ton’s collection:  Echinaster  purpureus  Gray,  Linckia  laevigata  Gmelin,  Anthenea 
pentagonula  Lamk.,  Oreaster  lincki  de  Blainville,  Oreaster  superbus  Mobius,  Oreaster 
thurstoni,  n.  sp.,  Aster ina  cepheus  M.  T.,  Luidia  hardwickii  Gray,  Luid.  maculata  M. 
T.,  Luid.  sp.  (juv.),  Astropecten  hemprichii  M.  T.,  Astropecten  sp.  (juv.).  (b)  From 

the  Sea  of  Bengal : Acanthaster  echinites  E.  & S.,  Echinaster  purpureus  Gray, 

Fromia  indica  Perrier,  Fromia  milleporella  Lamk.,  Fromia  tumida  Bell,  Linckia 
laevigata  Gm.,  Linckia  pacifica  Gray,  Scytaster  cegypticus  Gray,  Scyt.  galalhece  Lutken, 
Scyt.  variolatus  Retzius,  Oreaster  lincki  de  Blainville,  Oreas.  superbus  Mobius, 
Oreas.  reinhardti  Lutken,  Oreas.  thurstoni  Bell,  Oreas.  westermanni  Lutken,  Culcita 
grex  M.  T.,  Culc.  novee-guineae  M.  T.,  Culc.  schmideliana  Retzius,  Asterina  burtonii 
Gray,  Asterina  cepheus  Valenciennes,  Luidia  hardwickii  Gray,  Luid.  maculata  M. 
T.,  Astropecten  hemprichii  M.  T.,  Astrop.  polyacanthus  M.  T.,  Astrop.  euryacanthus 
Lutken,  Archaster  typicus. 
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’92.  Catalogue  of  the  British  Echinoderms  in  the  British  Museum.  202 

pp.  + 16  pis. 

Aechastekidje.  Pararchasterina Pontaster  Sladen  ’85.  P.  tenuispinis  = Astropeden 
tenuispinus  Dub.  & Koren  ’46  = Archaster  tenuispinus  Sars  ’61 =P.  tenuispinus  Sla- 
den  ’89 =P.  tenuispinus  var.  platynota  Sladen  ’89  = P.  hebitus  Sladen  ’89 =P.  limbatus 
Sladen  ’89.  Plutonasterinai.  Plutonaster  Sladen  ’85.  P.  bifrons  Sladen  ’89  = 
Archaster  bifrons  Wyv.  Thomson  ’73.  P.  pareli  Sladen  ’89  = Astropecten  parelii 
Dub.  & Koren  ’46  = Archaster  parelii  Sars  ’61.  Porcellanasterid/R.  Ctenodiscincc. 
Ctenodiscus.  Ct.  crispatus  Duben  & Koren  = Asterias  crispata  Betz.  ’05  = Asterias 
polaris  Sabine  ’24  = Astropeden  polaris  Gray  ’40  = Ct.  polaris  M.  & Tr.  ’42  = C^. 
pygmceus  M.  & Tr.  ’42=  Ct.  corniculatus  Perrier,  3 figs.  Astropectinid.^.  Astro- 
pedinince.  Leptoptychaster=Leptychaster  Smith  ’76  = Leptoptychaster  ’79.  L. 
arcticus  Sladen  ’89  = Astropeden  ardicus  Sars  ’51  = Archaster  lutkeni  Barrett  ’57  = 
Archaster  arcticus  Verrill  ’78.  Astropecten  C.  F.  Schultze  1760=Stellaria  Nardo 
’34  = Asterias  Ag.  ’36  = Crenaster  D’Orb.  ’49  A.  irregularis  Gray  ’40  = Asterias 
irregularis  Penn.  1777  = Asterias  aranciaca  O.  F.  Muller  1776  = Asterias  aurantiaca 
Forbes  ’39= A.  midleri  M.  & Tr.  ’44  = A.  echinulata  M.  & Tr.  ’44  — A.  acicularis 
Norm.  ’65.  A.  sphenoplax  Bell  ’92,  3 figs.  Psilaster  Sladen  ’85.  Ps.  andromeda 
Sladen  ’89  = Astropeden  andromeda  M.  & Tr.  ’42  = A.  christii  Dub.  & Koren 
’44.  Bathybiaster  Dan.  & Koren  ’83  = Astropecten  (pars)  Dan.  & Koren.  B. 
vexillifer  Sladen  ’89  = Archaster  vexillifer  Wyv.  Thomson  ’73  = Astropecten  vexillifer 
Viguier  ’78.  Luidiince.  Luidia  Forbes  ’39= Hemicnemis  M.  & Tr.  ’40=Petalaster 
Gray  ’40.  L.  ciliaris  Duj.  & Hupe  ’62  = Asterias  rubens  Johnston  ’36  = Asterias 
ciliaris  Philippi  ’37 = L.  fragilissima  Forbes  ’39  = Asterias  pedinata  Couch  ’40  = L.  ? 
ciliaris  Gray  ’40  = Asterias  imperati  Delle  Chia.  ’41  = Luidia  savignii  M.  & Tr.  ’42. 
X.  sarsi  Dub.  & Koren  ’45  = X.  fragilissima  Forbes  ’39  = X.  savignii  Dub.  & 
Koren  ’46.  Pentagonasteridje.  Pentagonasterince.  Pentagonaster  C.  F.  Schul- 
tze 1760  = Goniaster  (pars)  Ag.  ’36=Astrogonium  (pars)  M.  & Tr.  ’42.  P 
granularis  Koren  & Dan.  ’84  = Asterias  granulans  Betz.  1783  = Asterias  tessellata 
var.  A.  Dam.  ’16  = Astrogonium  granulare  M.  & Tr.  ’42  = Astrogonium  boreale  Bar- 
ret ’57  = Goniaster  granulans  Lutk.  =P.  balteatus  Sladen  ’91  = P.  concinnus  Sladen 
’91,  3 figs.  P.  greeni  Bell  ’89,  1 fig.  Nymphaster  Sladen  ’85.  N.  subspinosus 
Norm,  in  Bourne  ’90  = Pentagonaster  subspinosus  Perr.  = Nymphaster  protentus  Sladen 
’89.  Hippasterias  (incertae  sedis)=HippASTERiA  Gray  ’40  = Goniaster  (pars)  Ag.  ’36 
= Astrogonium  M.  & Tr.  ’42.  11.  phrygiana  = Asterias  equestris  (pars)  L.  1766  = 

Asterias  phrygiana  Parelius  ’68=  Goniaster  phrygianus  ’3 Q = Asterias  johnstoni  Gray 
’36= Hippasterias  plana , H.  europcea , H.  johnstoni  Gray  ’41  = Goniaster  equestris  Forbes 
’40 = Asterias  ( Goniaster ) equestris  Gould  = Astrogonium  phrygianum  M.  & Tr.  ’42 
= Goniaster  abbensis  Forbes  ’43  = Astrogonium  aculeatum  Barrett  = Hippasteria  phry- 
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giana  Veebill  ’85.  Mimasterince.  Mimas  tee  Sladen  ’82.  M.  tizardi  Sladen  ’82. 
Gymnasteeiid^s.  Poeania  Geay  ’40  = Goniasteb  (pars)  Ag.  ’36  = Asteeopsis  (pars) 
M.  & Te.  ’42.  P.  pulvillus  Geay  ’48  — Asterias  pulvillus  O.  F.  Mullee  1788  = 
Gonicister  templetoni  Fobbes  ’39  = Porania  gibbosa  Geay  ’40  = Asteropsis  pulvillus  M. 
& Te.  ’42,  2 figs.  Bhegastee  Sladen  ’83.  B.  murrayi  Sladen  ’83.  Cheilasteb 
= Maeginastee  Peeeiee  ’81.  Ch.  fimbriatus = Marginaster  fimbriatus  Sladen  ’89. 
Lasiastee  Sladen  ’89.  L.  villosus  Sladen.  ’89.  Asteeinid^e.  Asteeina  Naedo  ’34. 
A.  gibbosa  Foebes  ’39  = Asterias  gibbosa  Penn.  1777  = Asterias  verruculata  Betz.  ’05 
= Asterias  exigua  Delle  Chiaje  ’25  = Asterias  pulchella  Bl.  ’34  = A.  minuta  Naedo 
’34  = Asterias  membranacea  Geube  ’40  = Asteriscus  verruculatus  M.  & Te.  ’42  = 
Aster iscus  gibbosus  Fischee  ’72,  2 figs.  Palmipes  Ag.  ?36=Anseeopoda  Naedo  ’34  = 
Asteeiscus  (pars)  M.  & Te.  ’42.  P.  placenta  Noem.  = Asterias  placenta  Penn.  1777 
= Asterias  membranaceus  Betz,  1783  = Asterias  cartilaginea  Flem.  ’28  = Anseropoda 
membranacea  Naedo  ’34  = P.  membranaceus  Ag.  ’36  = Asteriscus  palmipes  M.  & Te. 
’42.  Stichastebidje.  Stichastee  M.  & Te.  ’40  = Tonia  Geay  ’40  = Asteeacanthion  M. 
& Te.  = Ccelasteeias  (pars)  Veee.  ’71  =Stephanasterias  Yeeb.  ’72.  St.  roseus  Sabs  ’61  = 
Asterias  rosea  O.  F.  Mullee  1788  = Linckia  rosea  Thompson  ’40  = Cribrella  rosea  Foebes 
’40  = Asteracanthion  roseus  Dub.  & Koeen  ’46  = Henricia  rosea  Geay  ’48  = Asteracanthion 
roseus  (pars)  M.  & Te.  ’42.  Neomoephasteb  Sladen  ’89  = Glyptasteb  Sladen  ’85.  N. 
eustichus  Sladen  ’89.  Zoeoasteb  Wyv.  Thoms.  ’73.  Z.  fulgens  Wyv.  Thomson  ’73. 
SoLASTEEID-E.  SOLASTEE  FoEBES  ’39  = CEOSSASTEE  M.  & Te.  ’40  = LoPHASTEE  YEEE.  ’78. 
S.  papposus  M.  & Te.  ’42  = Asterias  helianthoides  (?)  Penn.  1777  = Asterias  papposa  Fabe. 
1780 =Stellonia  papposa  Ag.  ’36=6'.  papposa  Foebes  ’39 —Solaster  (Poly aster)  papposa 
Geay  ’40  = Crossaster  papposus  M.  & Te.  ’40.  Ditto  var.  septentrionalis  = Crossaster 
papposus  var.  septentrionalis  Sladen  ’84.  8.  endeca  Foebes  ’39  = Asterias  endeca  L. 
1771  = Asterias  aspera  O.  F.  Mullee  1776  = Arenas  endica  Flem.  ’2S=Stellonia  endeca 
Ag.  ’36= Solaster  (Endeca)  endeca  Geay ’40.  S.  furcifer  Dub.  & Koeen  Ai  = Lophas- 
ter  furcifer  Yeke.  ’78= Chcetaster  borealis  Dub.  ’45.  Coeetheasteeid^j.  Coeetheasteb 
Maeenz.  ’78=Koeetheastee  ~Wyv.  Thomson  ’73.  G.  hispidus  Wyv.  Thomson  ’73. 
Pteeastebid.®.  Pteeastee  M.  & Te.  f42.  Pt.  militaris  M.  & Te.  = Asterias 
militaris  O.  F.  Mullee  1776 = Asteriscus  militaris  M.  & Te.  ’42.  Ditto  var.  pro- 
lata=Pt . militaris  var.  prolata  Sladen  ’84.  Pt.  personatus  Sladen  ’91.  Hymenasteb 
Wyv.  Thomson  ’73.  H.  pellucidus  Wyv.  Thomson  ’73.  II.  giganteus  Sladen  ’92. 
Echinasteeid.®.  Heneicia  Geay  ’40=Linckia  Foebes  ’39  = Celbella  Foebes  ’40= 
Cedbbella  Lutken  ’57  = Echinasteb  M.  & Te.  ’42.  H.  sanguinolenta  = Asterias 
sanguinolenta  O.  F.  Mullee  177 G=Echinaster  sanguinolentus  Saes  ’44  = Cribrella  san- 
guinolenta Lute.  ’57  = Asterias  pertusa  O.  F.  Mull.  1776  = Asterias  oculata  Penn.  1777 
= Asterias  spongiosa  Fabe.  1780  = Asterias  seposita  Betz.  ’05  = Linckia  oculata  Foebes 
’39  = if.  oculata  Geay  ’40  = Cribella  oculata  Foebes  ’40  = Cribrella  oculata  Peeeiee  ’75 
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= Echinctster  oculntus  M.  & Te.  ’42 = Echinaster  eschrichtii  M.  & Tr.  ’42  = Echin- 
aster  sarsi  M.  & Tr.  ’44.  Ditto  var.  abyssicola  = Cribrella  sanguinolenta  var.  abys- 
sicola  Norman  ’G9  = Cribrella  oculata  var.  cylindrella  Sladen  ’84.  Ditto  var.  curta  — 
Cribrella  sanguinolenta  var.  curta  Norman  ’68.  Asteriide.  Asterias  Linn.  1758  = 
Stellonia  Nardo  ’34=Uraster  Forbes  ’40  = Asteracanthion  M.  & Tr.  ’40  = 
Diplasterlis  Perrier  ’91.  A.  glacialis  Linn.  1758=  Uraster  glacialis  Forbes  ’40  = 
A.  spinosa  Penn.  1777  = A.  angulosa  O.  F.  Muller  1788  = A.  echinophora  Dell. 
Chiaje  ’25=  Stellonia  angulosa  Ag.  ’3 6= Stellonia  webbiana  D’Orb.  ’39  = Asteracanthion 
webbianus  Duj.  & Hupe  ’62= A.  madeirensis  Stimpson  ’62  = Marthasterias  foliacea 
Jullien  ’78  = Asterias  ( Stolasterias ) glacialis  Sladen ’89 = Stellonia  glacialis  Forbes ’39. 
A.  mulleri  Norman  ’65  = Leptasterias  mulleri  Verr.  ’66  = Asterias  (Leptasterias)  mulleri 
Sladen  ’89.  A.  rubens  Linn.  1758  = A.  clathrata  Penn.  1777  = A.  glacialis  Penn.  ’28= 
A.  holsatica  Betz.  ’05  = A.  minuta  Betz.  ’05=  Uraster  rubens  Forbes  ’40  = A.  violacea 
O.  F.  Muller  1788=  Uraster  violacea  Forbes  ’40 =?  A.  helgolandica  Ehrenberg  ’37. 
Ditto  var.  attenuata  = A.  rubens  var.  attenuata  Hodge  ’72.  A.  murrayi  Bell  ’91,  2 
figs.  A.  hispida  Penn.  1777  = Stellonia  hispida  Forbes  ’39=  Uraster  hispida  Forbes 
’40  = A.  rubens  var.  hispida  Hodge  ’72,  2 figs.  A.  tenuispinis  = A.  tenuispina  Lam.  ’16. 
Brisingide.  Brisinga  Asbj^rnsen  ’56.  B.  endecacnemos  Asbj.  ’56.  B.  coronata  G. 
O.  Sars  ’71.  Odinia  Perr.  ’85  = Brisinga  auct.  (pars).  0.  pandina  Sladen  ’89  = 
Brisinga  coronata  Wyv.  Thomson  (pars)  ’73. 

’93.  On  the  Names  or  Existence  of  three  Exotic  Starfishes.  Ann.  Mag. 
Nat.  Hist.,  6.  ser.,  voL  12,  p.  25-29. 

Aster ina  stellifer = Asterina  marginata  (Val.)  Perrier  = Asteriscus  minutus  M.  T.  = 
Asteriscus  brasiliensis  Lutken  ’59  = Asteriscus  marginatus  Val.  MS.,  Perrier  ’69  = 
Asterina  stellifera  Lutken  ’71.  Goniodiscus  articulatus  — Goniaster  articulatus  Lutken 
’64  = Asterias  aranciaca  Linne  1758=  Goniodiscus  sebce  M.  T.  ’42  = Goniodiscus  arti- 
culatus de  Loriol  ’84.  Pentaceros  clavatus  = Asterias  nodosa  Linne  1758  = Or  east  er 
dorsatus  Lutken.  Goniodiscus  gracilis  Gray  (phantom  sp.).  Gymnasteria  valvulata. 
(I  can  not  trace  the  synonymy  of  Goniaster  articulatus  Lutken  ’64  with  Goniodiscus 
sebcc  Mull.  & Troschel  ’42). 

’94.  On  the  Echinoderms  collected  during  the  Yoyage  of  II.  M.  S. 
“ Penguin  ” and  by  H.  M.  S.  “ Egeria,”  when  surveying  Maccles- 
field Bank.  Proc,  Zool.  Soc.  London,  p.  392-413. 

Archaster  typicus  M.  T.  Archaster  tenuis , n.  sp.,  3 figs.  Luidia  maculata  M.  T. 
Luid.  longispinis  ? Luid.  forjicifer.  Luid.  sp.  Goniodiscus  sp.  Culcita  sp.,  1 fig. 
Patiria  briareus,  n.  sp.,  3 figs.  Chcetaster  moorei,  n.  sp.  Ophidiaster  helicostichus 
Sladen.  Phipidaster  vannipes  Sladen.  Asterias  volsellala  Sladen.  Listed  are  the 
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following  species,  (a)  From  North-west  Australia : Astropecten  polyacanthus  M.  T., 

A strop,  schcenleini  M.  T.,  Astvop.  zebra  Sladen,  Luidia  hardwickii  Guay,  Luid.  aspera  ? 
Sladen,  Iconaster  longimanus  Mobtcs,  Stellaster  incei  Gray,  Pentaceros  nodulosus  Per- 
rier, Oulcita  pentangularis  Gray,  Ophidiaster  helicostichus  Sladen,  Linckia  marmorata 
Michelin,  L%nck.  megaloplax  Bell,  A ardoa  tuberculata  Gray,  Metrodira  subulnta 
Gray,  Echinaster  purpureus  Gray,  (b)  From  Macclesfield  Bank : Archaster  typicus  M. 
T.,  Archaster  tenuis , n.  sp.,  Astropecten  polyacanthus  M.  T.,  Luidia  ? aspera  (juv.) 
Sladen,  Luid.  forjicifer  Sladen,  Luid.  hardwicJcii  Gray,  Luid.  longispinis  Sladen, 
Luid.  maculata  (juv.)  M.  T.,  Goniodiscus  rugosus  (juv.)  Perrier,  Culcita  (juv.>,  n.  sp., 
Patiria  briar  tus,  n.  sp.,  Chart  aster  moorei,  n.  sp.,  Asterina  cepheus  M.  T.,  Fromia  mil- 
leporella  Lamarck,  Leinster  leachi  (juv.)  Gray,  Leiaster  speciosus  (juv.),  Martin, 
X ardoa  tuberculata  Gray,  Phipidaster  ? vannipes  Sladen,  Mithrodia  clavigera  Lamarck, 
Echinaster  purpureus  Gray,  Asterias  volsellata  Sladen. 


’99.  Report  on  the  Echinoderms  (other  than  Holothurians)  collected  by 
Dr.  Willey.  With  Figures  on  PI.  XYII,  and  One  Figure  in  the 
Text.  Zoological  Results  based  on  Material  from  New  Britain,  New 
Guinea,  Loyalty  Islands  and  elsewhere,  collected  during  the  Years 
1895,  1896  and  1897,  by  Arthur  Willey.  Part  II,  p.  133-140. 

Astropecten  monacanthus.  Pentaceros  Unc1ci  + Pentaceros  nodosus.  Pentaceropsis  obtu - 
sata.  Culcita , 2 figs.  Gymnasteria  carinifera.  Asterina  exigua.  Fromia  milleporella. 
Linckia  multiforis.  X ardoa  tuberculata.  Acanthaster  echinites.  Mithrodia  clavigera. 
Echinaster  purpureus.  Echinaster  eridanella.  2 figures  of  an  unknown  starfish,  per- 
haps allied  to  the  Pythonasterincv  of  Sladen. 

: 03.  Report  on  a Collection  of  Echinoderms  from  the  Neighbourhood  of 
Zanzibar.  Part  I.  Ann.  Mag.  Nat.  Hist.,  7.  ser.,  vol.  xii,  p.  244-248. 

AstropectiniDxE.  Astropecten  Ifemprichii  M.  T.  Astropecten  polyacanthus  M.  T.  Lui- 
dia Savignii  Audouin.  Pentagonasterid;e.  Goniodiscus  yg.  Pentaceros  Lincki  de 
Bl.  Pentaceros  hiulcus  M.  T.  Pentaceros  yg.,  ? hiulcus.  Culcita  pentangularis  Gray. 
Asterinid-ze.  Asterina  cepheus  Val.  Linckud^.  Ophidiaster  fuscus  Gray.  Leiaster; 
coriaceus  Peters.  Linckia  Ehrenhergi  M.  T.  Linckia  marmorata  Michelin.  A ardoa 
variolata  Betzius.  Pterasteridte.  Petaster  cribrosus  v.  Martens.  Echinasterid®.) 
Mithrodia  clavigera  Lamk.  Echinaster  purpureus  Gray. 

Bidenkap,  O. 

’99.  U nderspgelser  over  Lyngenfjordens  evertebratfauna.  Troms0  Mus. 
Aarsheft.,  xx  (1897),  p.  80-103. 


JAPANESE  ASTEROIDEA. 


G75 


Asterias  glacialis  Linn.  Asterias  midleri  M.  Saks.  Asterias  rubens  Linn.  Asterias 
stellionura  E.  Perkier,  Solaster  endeca  Forbes.  Pteraster  militaris  Mull.  Ifenricia 
sanguinolenta  Mull.  Ctenodiscus  crispatus  Betz. 

’99a.  Troms0sundets  Echinodermer.  Troms0  Mus.  Aarsheft.,  xx  (1897), 
p.  104-112. 

Astropecten  andromeda  Mull.  & Trosch.  Solaster  papposus  Fabr.  Solaster  endeca 
Forbes.  Pteraster  militaris  O.  F.  Mull.  Pteraster  pulvillus  M.  Sars.  Uenricia 
sanguinolenta  O.  F.  Mull.  Asterias  rubens  Linn.  Asterhs  mulleri  M.  Saks.  Asterias 
glacialis  Linn.  Asterias  sp.  Ctenodiscus  crispatus  Betz. 

Blajnville,  H.  M.  D.  de. 

’34.  Manuel  d’actinologie  ou  de  zoopliytologie.  viii  + 695  pp.-f  100  pis. 
Stelleridea,  p.  233-242  + pi.  xxii-xxiii.  I have  been  enabled  to  con- 
sult this  work  through  the  kindness  of  my  friend,  Dr.  K.  Kjnoshita 
of  this  Institute. 

Asteria  luna  L.  A,  d’iscoidea  Lamk.,  1 fig.  A.  granularis  L.  A.  pentagonula  Lame. 
A.  membranacea  L.,  1 fig.  A.  rosace 7 Lamk.  A.  calcar  Lamk.  A.  pulvillus  L.  A. 
mmuta  L.  A.  gibbosa  Penn.  A.  pulchella  Blainv.,  1 fig.  A.  tessellata  Lamk.,  X 
fig.  A.  equestris  L.  A.  carinifera  Lamk.  A.  nobilis  L.  A pleyadella  Lamk.  A. 
oculata  Linck.  A.  ocellifera  Lamk.  A.  punctata  Lamk.  A.  cuspidata  Lamk.  A. 
vernicina  Lamk.  A.  obtusangula  Lamk.  A.  reticulata  L.  A.  sebce  Blainv.  A.  nodosa 
L.  A.  Lintcii  Blainv.  A.  auranciaca  L.  A.  calcitrapa  Lamk.  A.  irregularis  Linck. 
A.  regularis  Linck.  A.  fimbriata  Link.  A.  bispinosa  Otto.  A.  rubens  L.,  X figs. 
A.  violacea  L.  A.  spongiosa  Fab.  A.  acuminata  Lamk.  A.  striata  Lamk.  A.  glacialis 
L.  A.  angulosa  Muller.  A.  clathrata  Penn.  A.  milleporella  Penn.  A.  multifora 
Penn.  A.  variolata  Penn.  A.  granifera  Lamk.  A.  spinosa  Linck.  A.  laevigata  L. 
A.  cometa  Blainv.  A.  bicolor  Lamk.  A.  reticulata  Linck.  A.  phrygiana  L.  A. 
pertusa  L.  A.  clavigera  Lamk.  A.  seposita  L.  A.  cylindrica  Lamk.  A.  subulata 
Lamk.  A.  ophidiana  Lamk.  A.  tenuispina  Lamk.  A.  arenata  Lamk.  A.  senegalensis 
Lamk.  7 A.  endeca  L.  A.  papposa  L.  A.  echinitis  Lamk.  A.  helianthus  Lamk.,  1 fig. 

Brown,  R.  N.  R. 

: 10.  Echinoidea  and  Asteroidea  from  the  Mergui  Archipelago  and  Mos- 
kos  Islands,  Lower  Burma.  Proc.  Roy.  Pliys.  Soc.  Edinburgh,  vol. 
18,  p.  21-35.  Feb.  17. 

Archaster  typicus  M.  & T.  Craspidaster  hesperus  (M.  & T.)  Sladen.  Astropecten 
mauritianus  Gray.  Astropecten  zebra  Sladen.  Astropecten  polyacanthus  M.  & T. 
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Luidia  forficifer  Sladek.  Luidia  maculata  M.  & T.  Goniodiscus  articulatus  (Lists.) 
Lutkex.  SteUaster  incei  Gray.  Anthenea  flavescens  (Gray)  Perr.  Anthenea  penta- 
gonula  (Lam.)  Perrier  = Goniodiscus  articulatus  Perr.  ’69.  Pentaceros  granulosus 
Gray.  Pentaceros  lincki  (de  Blaixy.  ) = P.  muricatus  Perr.  Pentaceros  superbus 
Mobies.  Pentaceros  gracilis  (Lutkex).  Palmipes  rosaceus  (Lam.)  Duj.  &,  Hupe. 
Fromia  milleporella  Gray.  Petaster  a'ibrosus  (v.  Mart.).  Echinaster  purpureas  (Gray) 
Beta. 


Brunchorst,  J. 

’91.  Die  biologisclie  Meeresstation  in  Bergen.  Bergens  Mus.  Aarsberet. 
for  1890.  31  pp. + 5 pis. 

Asteracanthion  rvhens,  glacialis,  mvlleri.  SticTiaster  roseus.  Echinaster  sanguinolentus. 
Solastei’  furcifet \ papposus,  endeca.  Pteraster  pulvillus , militaris.  Astrogonium  granu- 
lare,  phrygianum.  Asteropsis  pulviUus.  Archaster  parelii.  Brisinga  endecacnemos. 
Astropeden  mulleri.  Luidia  sarsii.  All  simply  listed. 

Br0ggeb,  W.  C. 

" : 01.  Om  de  senglaciale  og  postglaciale  nivaforandringer  i Kristianiafeltet 
(Molluskenfaunan).  Norges  geol.  Undersdg.,  No.  31.  Cited  after 
the  Zoological  Record. 


Clark,  H.  L. 

: 02.  Papers  from  the  Hopkins  Stanford  Galapagos  Expedition,  1898- 
1899,  xii.  Echinodermata.  Proc.  Washington  Ac.  Sei.,  vol.  iv, 
p.  521-531. 

Luidia  bellonce  Lutken.  Luidia  columbine  (Gray).  Pentaceros  occidentdlis  (Terrill). 
Xidvrellia  armata  (Gray).  Paulia  horrida  Gray.  Pharia  pyramidata  (Gray).  Phata- 
rin  unifascialis  (Gray).  Heliaster  cumingi  (Gray).  Heliaster  multiradiata.  Oidcita 
schmideliana  (Retztcs).  Gymnasterias  valmdata  Perrier.  Acanthaster  ellisii  (Gray). 

* : 05.  Fauna  of  New  England.  4.  List  of  the  Echinodermata.  Pap. 
Boston  Soc.  vii.  16  pp.  Cited  after  the  Zoological  Record. 

: 08.  Some  Japanese  and  East  Indian  Echinoderms.  Bull.  Mus.  Comp. 
Zool.  Harvard  Coll.,  vol.  li,  No.  11,  p.  279-311. 

Archaster  typicus.  Greasier  nodosum.  Oulcita  novce-guinece.  Gymnasteria  carinifera. 
Asterina  cepheus.  Asterina  exigua.  Asterina  pedinifera.  Linckia  laevigata.  Kardoa 
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tuberculata.  Pteraster  obesus,  n.  sp.  Pteraster  multiporus,  n.  sp.  List  of  and  key  to 
Pteraster.  Echinaster  eridanella.  Asterias  rollestoni.  Asterias  similispims. 

:13.  Echinoderms  from  Lower  California,  with  Descriptions  of  New 
Species.  Scient.  Res.  Exped.  to  Gulf  of  Cal.  in  Charge  of  C.  H. 
Townsend,  by  the  U.  S.  Fish.  S.  S.  Albatross  in  1911.  Commander 
C.  H.  Burbage,  U.  S.  N.,  commanding.  Bull.  Amer.  Mus.  Nat. 
Hist,  xxxii,  Art.  viii,  p.  185-236.  Iss.  July  9. 

Eremicaster  tenebrarius  Fisher  : 05.  Erem.  pacifieus  (Ludwig  : 05).  Ctenodiscus 
cnspatus  (Retzius  ’05).  Leptychaster  inermis  (Ludwig  : 05).  Astropecten  erinacevs 
Gray.  Psilaster  pedimtus  (Fisher  : 05).  Thrissacardhias  penicillatus  (Fisher  : 05). 
Luidia  phragma  H.  L.  Clark  : 10.  Pectimster  agassizii  (Ludwig  : 05).  Nearchaster 
aciculosus  (Fisher  : 10).  Pseudar chaster  pectinifer  Ludwig  : 05.  Pseudarch.  pusUlus 
Fisher  : 05.  Ceramaster  leptoceramus  (Fisher  : 05).  Ceram,  patagonicus  (Sladen 
’S9).  Hippasteria  californica  Fisher  : 05.  Hippast.  spinosa  Terrill  : 09.  Oreaster 
occidental is  Terrill  ’66.  Amphiaster  insignis  Terrill  ’68.  Linckia  Columbia? 
Gray  ’10.  Phatarm  unifascMis  (Gray  ’40).  Echinaster  tenuispinus  Terrill  ’71. 
Henricin  clarlci  Fisher  : 10.  Henri.  Iccviuscula  annedens  Fisher  : 10.  Solaster  paxil- 
latus  Sladen  ’89.  Sol.  borealis  Fisher  : 06.  Heterozonias  alternatus  (Fisher  : 06). 
Lophaster  furcilliger  Fisher  : 05.  Peribolaster  Mserialis  Fisher  : 05.  Pteraster 
jordani  Fisher  : 05.  Hymenaster  perissonotus  Fisher  : 10.  Hymen,  quadrispinosus  Fishes 
: 05.  Zoroaster  evermanni  Fisher  : 05.  Zoro.  ophiurus  Fisher  : 05.  Zoro.  platyacan- 
thus,  n.  sp.  Heliaster  kubiniji  Xantus  ’60.  Pedicellaster  hyperoncus,  n.  sp.  Pedicell. 
improvisus  Ludwig  : 05.  Pisaster  ochraceus  (Brandt  ’35).  Asterias  forreri  de  Loriol 
’87.  Brisinga  panamensis  Ludwig  :05. 

CUENOT,  L. 

’87.  Contribution  a l’e'tude  anatomique  des  Asterides.  Arch.  zool.  exper. 
gen.,  2.  sei\,  t.  v,  suppl.  144  pp.-f  9 pis. 

In  the  section  on  pedicellaria,  which  is  the  part  of  direct  taxonomic  importance,  the 
following  species  are  dealt  with : Luidia  cUiaris,  Gymnasleria  carinifera , Asterina 
gibbosa , Asterias  glacialis. 

Danielssen,  D.  C.,  & Koben,  J. 

77.  Fra  den  noiske  Nordhavsexpedition,  I.  Nyt.  Mag.  Naturvidens., 
Bd.  xxiii.  I have  only  separate,  on  the  cover  of  which  the  year  of 
publication  is  printed  as  above.  Ludwig  gives  it  as  ’76. 

Solaster  affirm  Ubandt.  Archaster  tenuispinus  Dub.  & Koren.  Archaster  paretii 


<378 


s.  goto  : 


Dub.  & Koren,  var.  longobrachialis  nob.  Aslropecten  pallidus  nob.  Ilymenaster 
pelluculus  W.  Thomson. 

Derjugin,  K.  M. 

: 06.  Murmansche  Biologische  Station,  1899-1905.  Trav.  soc.  imp.  nat. 
St. -Petersbourg,  zool.  physiol.  xxxv,  livr.  4.  10  pis.  -f  5 charts  -f 
4 plans. 

Ctenodiscus  crispaius  (Retzius  , forma  brevimana  Kal  Pheg  aster  tumidus  (Stuxberg) 
var.  tuberculatus  (Sladen).  Crossaster  papposus  (L.).  Solaster  endeca  (Retztus).  Pter- 
aster  militaris  (O.  F.  Muller).  Pter.  pulvUlus  M.  Sars.  Cribrella  sanguinolenta  (O.  F. 
Muller).  Asterias  linckii  (Mull.  & Troschel).  Ast.  rubens  L.,  var.  violacea  Perr. 

Dewhurst. 

* ’34.  The  Natural  History  of  the  Order  Cetacea.  Cited  after  Perrier 
and  Duncan  and  Sladen. 

Doderlein,  L. 

’88.  Echinodermen  von  Ceylon.  Bericht  iiber  die  von  Herren  Dres. 
Sarasin  gesammelten  Asteroidea,  Ophiuroidea  und  Echinoidea.  Zool. 
Jahrb.,  System.,  Bd.  3,  p.  821-846. 

Acanthaster  echinites  Ellis  = Echinaster  Solaris  M.  T.  ’42.  Pteraster  cribrosus  v.  Mar- 
tens ’67.  Asterina  cephea  "Valenciennes-Perrier  ’76.  Disasterina  ceylanica,  n.  sp.,  6 
figs.  Linckia  multiforis  Lamarck.  Fromia  mUleporella  Lam.  Fromia  tumida  Bell 
’82.  Scytaster  cegypticus  Gray  = Sc.y.  zodiacalis  M.  T.  ’42.  Scy.  novce-caledonia?  Per- 
rier ’75.  Goniodiscus  sebw  M.  T.  Pentaceros  sp.  Culcita  schmideliana  Retzius  = C. 
discoidea  M.  T.  ’42.  Gymnasteria  carinifera  Lamarck.  Astropecten  tamilicus,  n.  sp., 
4 figs.  Astropecten  polyacanthus  M.  T.  Luidia  maculata  M.  T. 

’96.  Bericht  fiber  die  von  Herrn  Professor  Semon  bei  Amboina  und 
Thursday  Island  gesammelten  Asteroidea.  Zool.  Forschungsreisen 
in  Australien  u.  d.  Malayischen  Archipel,  Bd.  v,  p.  301-326,  Taf. 
xviii-xxii. 

Archaster  typlcus  M.  T.  ’42.  Astropecten  granulatus  M.  T.  ’42,  2 figs.  Astropecten 
zebra  Sladen  ’83  — Astrop.  coppingeri  Bell  ’84,  2 figs.  Astropecten  velitaris  Martens 
’65,  2 figs.  Luidia  m iculata  M.  T.  ’42.  Iconaster  longimanus  (Mobius  ’59)  = Astrogo- 
nium  longimanum  Mobius  ’59  = Pentagonaster  longimanus  Perrier  ’76,  1 fig.  Stellaster 
incei  Gray  ’47 =Stell.  belcheri  Gray  ’47  & ’66  = Goniaster  belcheri  Lutken  ’ 71= Penta- 
gonaster incei  Sc  belcheri  Perrier  ’76.  Goniodiscus  pleyadella  (Lamarck  ’16)  = Asterias 
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pleyadella  Lamarck  ’16,  7 figs.  Goniodiscus  seba;  M.  T.  ’42.  Anthenea  tuberculosa. 
Gray  ’47.  Pentaceros  turritus  (M.  T.  ’42).  Pentacerops’is  obtusatus  (Bory  St.  Vincent 
’27)  = Aster  las  obtusata  Bory  St.  Vincent  ’27.  Culcita  novcv-guinece  (M.  T.  ’42)=  0. 
plana  Hartlaub  ’92, 13  figs.  Gymnasteria  carinifera  (Lamarck  ’16)  = Asterias  carinifera 
Lamarck  ’16.  Nepanthia  brevis  Perrier  ’76  = Asterina  {Xepanthia)  brevis  Perrier  ’76. 
Asterina  cepheus  (M.  T.  ’42).  Ophidiaster  pustulntus  (Martens ’66 ) = Linckia  pustulat a 
ton  Martens  ’66  = Ophidiaster  purpureus  Perrier  ’69.  Ophidiaster  tuberifer  Slade n 
’89.  JBunaster  ritteri , n.  g.  n.  sp.,  7 figs.  Linckia  milinris  Martens  ’66.  Linckia 
multifora  (Lamarck  ’16)  = Asterias  multifora  Lamarck  ’16=  Ophidiaster  multiforis  M. 
T.  ’42.  Xardoa  tubercidata  Gray  ’40.  Petaster  cribrosus  (Martens  ’67 ) = Pteraster 
cribrosus  von  Martens  ’67 = Petaster  insignis  Sladen  ’82.  Acanthaster  echinites  (Ellis 
& Solander  1786)  = Asterias  echinites  Ellis  & Solander  1786,  6 figs.  Mithrodia 
chvigera  (Lamarck  ’16)  = Asterias  clavigera  Lamarck  ’16.  Echinaster  eridanella  M. 
T.  ’42.  Also  6 figs,  of  Culcita  schmideli  ma  and  1 fig.  of  Cul.  coriacea. 

98.  Ueber  “ Krystallkorper  ” bei  Seesternen  unci  iiber  die  Washsthums- 
erscheinungen  und  Verwandtschaftsbezieliungen  von  Goniodiscus 
sebse.  Zool.  Forschungsreisen  in  Australian  u.  d.  Malay.  Arc! i ip., 
Bd.  v,  p.  491-503,  Taf.  xxxviii-xl. 

99.  Einige  Beobaclitungen  an  arktischen  Seesternen.  Zool.  Anz.,  Bd. 
22,  p.  337-339.  Errata,  p.  432. 

Pteraster  hexactis.  Solaster  syrtensis.  Ctenodiscus  krausei  = Ct.  corniculatus.  Solaster 
{Crossaster)  papposus.  Solaster  affinis.  Solaster  {Crossaster)  helianthus.  Solaster  endeca. 
Cribrella  oculata.  Asterina  lincki. 

00.  Die  Ecliinodermen.  Zoologisch.  Ergebn.  einer  Untersuclnmgsfalirt 
d.  deutscli.  Seefiscli.-Ver.  n.  d.  Boreninsel  u.  Westspitzbergen,  aus- 
gefiihrt  i.  Sommer  1898  auf  S.  M.  S.  “Olga.”  Wissenschaftl. 
Meeresunters.  herausg.  v.  d.  Kominiss.  z.  Untersucli.  d.  deutscli.  Meere 
i.  Kiel  u.  d.  Biolog.  Anst.  a.  Helgoland,  N.  F.,  Bd.  iv,  Abtl. 

Helgoland,  Hft.  2,  p.  195-248,  Taf.  iv-x. 

Asterias  rubens  O.  F.  Muller,  1776,  1 fig.  Asterias  hyperborea  Daniels.  & Koren 
’82,  3 figs.  Asterias  lincki  (Mull.  & Teosch.)  = Asteracanthion  lincki  Mull.  & 
Trosch.  ’42  = Aster ac.  stellionura  Perrier  ’69  = Asterias  stellionura  Daniels.  & Koren 
’84  = Asterias  gunneri  Pfeffer  ’94.  Asterias  grcenlandica  (Lutken ) = Asteracanthion 
grcerdandicum  Lutken  ’57,  3 figs.  Asterias  panopla  Stuxberg  ’79,  3 figs.  Solaster 
papposus  ^FabkiciuS;  = Asterias  papposa  Fabricius  1780  = Solaster  affinis  Brandt  ’35  = 
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Crossaster  papposus  Mull.  & Trosch.  ’40  = Crossaster  qffinis  Pfeffer  ’94,  5 figs. 
Solaster  papposus  var.  anglica.  Solaster  papposus  var.  squ  imata.  Solaster  endeca  (L.) 
_ Asterlas  endeca  Linne  1771,  2 figs.  Solaster  syrtensis  Verrill  ’94,  2 figs.  Solaster 
furcifer  Dubes  & Koren  ’46  = Lophaster  favcifer  Duncan  & Sladen  81.  Cribrella 
sanguinolenta  (0.  F.  Muller)  = Asterlas  sanguinolenta  O.  F.  Muller  1776  = Bertas 
oeulata  Pennant  1777  = Cribrella  oculata  Duncan  & Sladen  ’81.  Pteraster  obscurus 
(E.  Perrier)  = Pteraster  pulvillus  M.  Sars,  p.p.  ’61  — Hexcister  obscurus  E.  Perrier  ’91 
— Pteraster  ( Temnaster ) hexactis  Verrill  ’94  = Temnaster  hexactis  Verrill  ’95,  9 figs. 
Pteraster  pulvillus  M.  Sars  ’61,  2 figs.  Pteraster  mUitaris  (O.  F.  Muller)  = Asterias 
militaris  O.  F.  Muller  1776  = Pi.  m Uitaris  Mull.  & Trosch.  ’42.  Ilymenaster  pel- 
lucidus  Thomson  ’73.  Hippasteria  phrygmna  (Parelius)  = Asterlas  phrygiam 
Parelius  1770  = Hippasteria  plamA  *Gray  ’41.  Phegaster  tumidus  (Stuxberg)  = Solaster 
tumidus  Stuxberg  ’79  = Asterina  tumida  Koren  & Danielssen  ’80  = Solaster  tumidus 
Stuxberg  ’83  = Phegaster  tumidus  Pfeffer  ’94,  2 figs.  Ctenodiscus  crispatus  (Retzius) 
= Asterias  crispata  Retz.  ’05  = Asterias  polaris  Sabine  ’24  = Ct.  polaris  Mull.  & 
Trosh.  ’42  = Ct.  corniculatus  Duncan  & Sladen  ’81  -Ct.  krausei  Ludwig  ’86,  2 figs. 
Pontaster  tenuispinus  (Duben  & Koren)  = Astropeden  tenuispinus  Duben  & Koren 
’46  = Archaster  tenuispinus  M.  Sars  ’61  = Pontaster  tenuispinus  Sladen  ’89.  Leptoptych- 
aster  arcticus  (Sars)  = Astropeden  arcticus  Sabs  ’51  = Archaster  arcticus  Verrill  ’79. 

: 02.  Japanische  Seesterne.  Zool.  Adz.,  Bd.  25,  p.  326-335. 

Astrogonium  pretiosum,  n.  sp.  Astbopecten.  Astropeden  ludwigi  de  Lobiol  ’99  = 
A strop,  japonicus  Ives.  Astropeden  scoparius  M.  T . = Astrop.  japonicus  (M.  1.)  Sla- 
den. Astropeden  polyacanthus 'ML.  T . — Astrop.  armatus  M.  T.  Astropeden  Icagoshi- 
mensis  de  Loriol  ’99.  Astropeden  kagoshimensis  var.  kochiana , n.  var.  Astropeden 
latespinosus  Meissner  ’92.  Luidia  quinaria  v.  Martens  = Luidia  maculata  var.  quina- 
ry v.  Martens  = LvM.  quinaria  Sladen,  Ives  = Luidia  limbata  Sladen.  Luidia  maculata 
M.  T.  Asterina  pedinifera  M.  T.  Nardoa  semiregularis  M.  T.  var.  japonica  v. 
Martens.  Cribrella  sanguinolenta  O.  F.  Muller  = Cribrella  densispina  Sladen  <8. 
Asterias.  Asterias  calamaria  var.  japonica , n.  var.  Asterias  volsatella  Sladen  var. 
sakurana , n.  var.  Asterias  rollestoni  Bell  ’81  = Asterias  amurensis  Sladen,  Ives, 
Meissner =?  Asterias  versicolor  Sladen.  Asterias  nipon,  n.  sp.  Asterias  satsumam, 
n.  sp.  Asterias  japonica  Stuvipson  MS.  Bell  ’81  = Asterias  torquata  Sladen. 

Duben,  M.  W.  von,  & Koren,  J. 

* ’40.  Ofversigt  af  Skandinaviens  Echiuodermer.  K.  Vet.  Akad.  Handl. 
Stockholm  (1844),  p.  229-328.  Cited  after  Dujardin  and  Hupe 
and  Ludwig. 


Dujardin,  F.,  k Hupe,  H. 
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’62.  Histoire  naturelle  des  zoophytes  echinodermes  comprenant  la  des- 
cription des  crinoi’des,  des  ophiurides,  des  asterides,  des  ecliinides 
et  des  holothurides.  627  pp.  -f-  atlas,  7 pp.  + 10  pis. 

1.  Tribus.  Aster ac an t hion  M.  & Tr.  = Stellonia  Nardo  Ag.  = Asterias  Lam. 

Gray=Uraster  Ag.  Forbes.  A.  glacialis  M.  & Tr ,=Sol  echinatus  cancellatus  Linck 
= A.  spinosa  Pennant  = Pentadadylosaster  spinosus  Linck = Stella  hibernica  eckinata 
Petiv.  = Asterias  glacialis  O.  F.  Mull.  = Stellonia  glacialis  Nardo  = Asterias  angulosa 
O.  F.  Mull.  = Stellonia  angulosa  Ag.  = Uraster  glacialis  — Asterias  echinophora  Delle 
Chiaje.  A.  gelatinosa  M.  & Tr.  = Asterias  rustica  Gray.  A.  rubens  M.  & Tr..  = 
Tetractis  petaloides  Linck = Stella  coriacea  vulgaris  Zuidii  Linck = Stellonia  rubens  Ag. 
= Uraster  rubens  Forbes  = A.  clathrata  Pennant  = Aster  ac.  polaris  M.  & Tr.,  2 figs. 
A.  violaceus  Lin  .—Sol  coriaceus  planus  Linck  = Asterias  rubens  violacea  Moll.  = Uras~ 
ter  violaceus  Forbes  = Asterias  holsatica  Retzius  = Asterias  minuta  Retzius.  A.roseus 
M.  & Tr.  = Cribrella  rosea  Forbes  = Ilenricia  rosea'  Gray.  A.  africanus  M.  <fc  Tr. 
A.  tenuispinus  M.  & T "&.■=  Stella  marina  echinata  Columna  = Asterias  saveresii  D. 
Chiaje  — A.  glacialis  Grube.  A.  bootes  M.  & Tr.  A.  linckii  M.  & Tr.  — Penta- 
dadylosaster  reticulatus  Linck = Mithrodia  spinulosa  Gray.  A.  striatus  M.  «fc  Tr. 
A.  polyplax  M.  & Tr.  A.  aster  M.  & Tr.  A.  graniferus  M.  & Tr. = Asterias  ser- 
rulata  Ency.  meth.  A.  janthina  (Brandt).  A.  margaritifer  M.  & Tr.  .1.  ochra - 
ceus  (Brandt).  A.  aurantiacus  M.  & Tr.  —Stichaster  striatus  M.  & Tr.  = Tonia 
atlantica  Gray.  A.  globiferus  — Uniophora  globifera  Gray.  A.  germanii  Phil.  A. 
luridum  Phil.  A.  echinata  M.  & Tr.  — Asterias  echinata  Gray.  A.  katherince  M. 
& Tr . = Asterias  katharinco  Gray.  A.  wilkinsonii  M.  & Tr.  = Asterias  wilkinsonii 
Gray.  A.  calamaria  M.  & Tr.  = Asterias  calamaria  Gray.  A.  uebbianus  Duj.  & 
Hupe = Stellonia  icebbiana  D’Orbigny.  A.  grccnlandicus  Steenst.  A.  mulleri  Sars. 
A.  polaris  M.  & Tr . = Asterias  rubens  Fabric.  A.  problema  Steenst.  = A.  albulus 
Stimps.  A.  epichlora  (Brandt).  A.  helhmthoides  = Asterias  ochoiense  Brandt.  A. 
camschaticum  (Brandt).  A.  pectinatum  (Brandt).  A.  forbesi  Desor.  A.  hispidum 
Duj.  & Hupe = Stella  coriacea  acutangula  hispida  Linck  = Asterias  hispida  Pennant 
= Asterias  distichum  Brandt  = Stellonia  hispida  Forbes.  A.  miniatum  (Brandt).  Fos- 
sil species : A.  tenuiradiatus  (Hall)  = Cadaster  tenuiradiatus  D’Orbigny.  A.  matutina 
(Hall)  = Cod.  matutina  D’Orbigny.  A.  americanus  (Graham)  = Cod.  americanus  D’ 
Orbigny.  A.  constellatus  (Thorent)  = Cod.  constellata  D’Orbigny.  A.  gaveyi  (Forbes) 
= Uraster  gaveyi  Forbes.  A.  lumbricalis  (Schloth.  Goldfuss).  A.  lanceolata  (Goldf.). 
A.  yvaryana  (D’Orp.)  A.  desmoulinsii  (D’arch.).  A.  rubens  M.  T.  Hellaster  Gray 
= Asterias  auct.  = AsTERACANTHioN  M.  & Tr.  H.  helianihus  (Lamk.)  = Asterias  hell - 
anthus  Lamk.  = Stellonia  helianthus  Agassiz  = Asterias  cumingii  Gray  = Asterias  multira- 
diata  Gray  = Asteracanthion  helianihus  M.  & Tr.  2.  Tribus.  Echinaster  M.  & 
Tr.  = Asterias  Lamarck =Rhopia,  Othelia,  Henricia  Gray.  E.  spinosus  M.  & Tr. 
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= Echinaster  seu  Stella  coriacea , Pentadactyla  echinata  Petiver = Pentad actylosaster 
spinosus  Linck  = Aster  las  echinopttora  Lamk.  — Stellonia  spinosa  Nardo  = OthUia  spinosa  > 
Gray=  0.  aculeata  Gray.  E.  crassus  M.  & Tr.  E.  gracilis  M.  & Tr.  E.  eri- 
danella  M.  & Tr.  E.  serpentarius  M.  & Tr.  E.  deplanatus  Grube.  E.  rigidus  I 

Grebe.  E.  lacunosus  Grube.  ( Ferdinia  Jlavescens  Gray.  F.  cumingii.)  Cribrellai 
Agassiz  = Othilia  Gray = Echinaster  ipars)  M.  & Tr.  C.  sanguinolenta  Sars  = Penta- ! 
dactylosaster  oculatus  Linck = Asterias  sanguinolenta  Muller  =Asterias  pertusa  Mull.  | 
= Aster ias  oculata  Pennant  = Asterias  spongiosa  Fabr.  = Asterias  seposita  Ketzius  = 
Linckia  oculata  Forbes  = Crib,  oculata  Forbes  = Echinaster  oculatus  M.  & Tr.  = Echin.  j 
eschrichtii  Brandt  = Echin.  sanguinolentus  Sars  = Echin.  sarsii  M.  & Tr.  = Linckia  I 
jertusa  Stimpson.  C.  eschrichtii  (M.  & Tr.)  = Echinaster  eschrichtii  M.  & Tr.  0.  j 
fallax  (M.  & Tr .)=  Othilia  purpurea  Gray  = Oth.  luzonica  Gray  = Echinaster  fallax  I 
M.  & Tr.  C.  brasiliensis  Duj.  & Hupe  = Echinaster  brasiliensis  M.  & Tr.  = 

Othilia  multispina  Gray.  C.  seposita  Drj.  & Hupe  = Asterias  seposita  Retzius  = 
Asterias  sanguinolenta  (pars)  0.  F.  Mull.  = Stellonia  seposita  Nardo  = Jihopia  seposita1] 
Gray  = Rh.  mediterranea  Gray  = Echinaster  sepositus  M.  & Tr.  (Asterias  acuminata : 
Lamarck.)  Acanthaster  Gervais= Echinaster  Gray  (non  M.  & Tr.)=Echinites 
M.  & Tr.  A.  Solaris  Duj.  & Hupe = Stella  pentekai  de  kadis  Column  a = Astenas 
echinus  Solandep.  & Ellis  = Asterias  Solaris  Naturforscker  = Asterias  echinites  Lamk.= 
Stellonia  echinites  Agassiz  = Echinaster  ellisii  Gray  = Echin.  Solaris  Gray  = Acanthaster 
echinus  Gervais  = Echinites  Solaris  M.  & Tr.  = Echinaster  Solaris  M.  & Tr.  Solas- 
ter  Forbes  = Solasteries  Blainv.  = Stellonli  (pars)  Nardo  Ag.  = Crossaster  M.  & 
Tr.  = Polyaster  Gray.  S.  papposus  Forbes  = Stella  rubra  coriacea , 12  radiis  Lurorus 
= Asterias  stellata  Retzius  ? = Asterias  papposa  Fabr.  = Stellonia  papposa  Ag.  = Asterias 
heliantliosus  Pennant.  S.  endeca  Forbes  = Asterias  endeca  Linck  = Asterias  aspera 
Muzjj.  ==  Solasterias  endeca  Retzius = Stellonia  endeca  Ag.  S.  decanus  (M.  & Tr.)  = 
Echinaster  decanus  M.  & Tr.  S.  furcifer  Duben  & Koren.  S.  ajfinis  = Asterias 
affinis  Brandt.  S.  alboverrucosa  = Asterias  alboverrucosa  Brandt.  Fossil  species:  S. 
moretonis  Forbes.  Chxetaster  M & Tr.  = Asterias  auctomm.  Oh.  longipes  (Retz.) 
= Asterias  longipes  Retzius  = Asterias  subulata  Lamk.  = Ohodaster  subulata  M.  & Tr. 
Oh.  hermannii  M.  & Tr.  Oh.  troschelii  Yal.  Ch.  tessellatus  M.  & Tr.  = Nepanthia 
tessellata  Gray.  Ch.  maculatus  M.  & Tr . = Nepanthia  maculata  Gray.  Ophidiaster 
Ag.  = Linckia  (pars)  Nardo  Gray.  0.  ophidianus  Ag . = Asterias  ophidiana  Lamk.  = 

? 0.  aurantius  Gray.  0.  hempricliii  M.  & Tr.  0.  cylindricus  M.  & Tr.  = Asterias 
cylindrica  Lamk.  = 0.  leachii  Gray.  0.  attenua'.us  M.  & Tr.  = Asterias  coriacea 

Grube  = A.  attenuata  Gray.  0.  pusillus  M.  & Tr.  0.  miliaris  M.  & Tr ,—Dady- 
losasier  miliaris  Linck  = Asterias  laevigata  L.  = Linckia  typus  Nardo  = £.  brown'd  Gray. 
0.  suturalis  M.  & Tr.  =?  Linckia  unifascialis  Gray  = Z.  bifascialis  Gray.  0.  diplax 
M.  & Tr.  0.  ornithopus  M.  & Tr.  0.  mu'tiforis  M.  & Tr.  = Asterias  multifora 
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Lamk.  = 0.  ehreribergii  M.  & Tr.  0.  tub  rculatus  M.  & Tk.  0.  eckinulatus  M.  <fc  Tb. 
0.  pyramidalus  G bay.  0.  Colombia;  M.  & Tb.  = Linckia  Columbia ; Gbay.  0.  paci- 
fica  M.  & Tb . = Linckia  pacifica  Gbay.  0.  guildingii  M.  & Tb . = Linckia  guildingii 
Gbay.  0.  bicolor  M.  & Tb.  = Aster icis  bicolor  Lamk.  0.  arenatus  M.  & Tb.  = 
Ophiura  arenata  Lamk.  Dactylosaster  cylindricus  Gbay.  1).  gracilis  Gbay.  Tama- 
bia  fusca  Gbay.  Cistina  colombicK  Gbay.  Linckia  crassa  Gbay.  L.  leach'd  Gbay. 
Mediaster  a;qualis  Stimphon.  Scytasteb  M.  & Tb.= Linckia  (i>ars)  Xardo  Ao. 
Gray  = Metrodira  Gray  = Fromia  Gray  = Nardoa  Gray  = Gomophia  Gray  (?)  = Mithro- 
dia  Gbay  (?)  = Nabcissia  Gbay  (?).  8.  variolatus  M.  & Tb . = Pentadadylosaster  vario- 
latus  Linck = Aster ias  variolata  Betz.  = Linckia  variolata  Nardo  = "Nardoa  agassizii 
Gbay.  S.  milleporellus  M.  & Tb.  = Asterias  milleporella  Lamk.  S.  zodiacalis  M.  & 
Tb.  S.  pistorius  M.  & Tb . — Fromia  milleporella  Gbay.  S.  semiregularis  M.  & Tb. 
S.  kuhlii  M.  & Tb.  S.  subulatus  M.  & Tb.  = Metrodira  subulata  Gbay.  8.  cana- 
riensis  Duj.  & Hupe  = Asterias  canadensis  D’Obb.  8.  cancellatus  Gbube.  Mithro- 
dia.  M.  clavigera  Gbay  = Asterias  clavigera  Lamk.  = Asterias  reticulata  Beainyille. 
Gomophia  Gbay.  G.  a;gyptica  Gbay.  Linckia  Gbay.  L.  pulchella  Gbay.-  L.  inter- 
media Gbay.  L.  erythran  Gbay.  Narcissia  teneriffa;  Gbay.  Culcita  Ag.  = Asterias 
Lin.  Lamk.  =les  oreillers  Blainville.  G.  discoidea  Ag . = Asterias  discoidea  Lamk.  = 
C.  schmideliana  Gray.  G.  coriacea  M.  & Tb . = Asterias  coriacea  Encyc.  meth.  G. 
novae, -guinea;  M.  & Tb.  G.  grex  M.  & Tb.  Paemepes  Linck  = Asteriscus  (spec.)  M. 
«fc  Tb.  P.  membranaceus  Ag.  = Asterias  placenta  Pennant  = Asterias  membranacea 
L . = Asteriscus  palmipes  M.  & Tb.  P.  rosaceus  Duj.  & Hupe  = Asterias  rosacea 
Lamk.  — P.  stokesii  Gray  = Asteriscus  rosaceus  M.  & Tb.  Astekiscus  M.  & Tb.  = 
Astebina  et  Ansebopoda  Naedo  Ag.  = Astebina  Gray.  A.  pedinifer  M.  & Tb.  A. 
verruculatus  M.  & Tr.  = Asterias  verruculata  Betzius  = A.  gibbosa  Pennant  = A.  mem- 
branacea Gbube  = Asterina  gibbosa  Gray  — Asterina  burtoni  Gray  = Asterias  pulchella 
By.  A.  minutus  M.  & Tb.  = Asterina  minuta  Gray  — Asterias  exigua  Lamk.  A.  cephea 
jVI.  & Tb.  A.  krausii  M.  & Tb . = Asterina  krausii  Gbay.  A.  pentagonus  M.  & 
Tr.  A.  penicillaris  M.  & Tb . = Asterias  penicillaris  Lamk.  A.  australis  M.  A Tb. 
— Asterina  calcar  Gray  = A.  gunnii  Gray.  A.  calcar  (Lamk.)  = Asterias  calcar  Lamk. 
A.  diesingii  M.  & Tr.  A.  coccinus  M.  & Tb.  A.  setaceus  Val.  A.  trochiscus  M. 
& Tr.  — A.  trochiscus  Betz.  A.  antiquus  Forbes  = Asterias  antiqua  Hisinger  = Pal- 
mpes  antiquus  Forbes.  Obeaster  M.  & Tb.  = Pentaceros  Linck  Gray  = Goniasteb 
(pars)  Ag.  = Nidorelija  Gray.  0.  reticulatus  M.  & Tr.  = Stella  reticulata  sive 

cancellata  Bondelet  = Pentaceros  gibbus,  reticulatus  et  lentiginosus  Linck = Asterias 
reticulata  Linne  = Asterias  pentascyphus  Betz.  = Pentaceros  grandis  Gray  = P.  gibbus 

i 

Gray.  0.  offinis  M.  & Tb.  0.  chinensis  M.  & Tb.  0.  tuberculatus  M.  & Tr.  0. 
turritus  M.  & Tr.  = Asterias  nodosa  L.  = P.  franklinii  Gray.  0.  muricatus  Duj.  & 
Hupe  = Asterias  linckii  Blainv.  0.  hiulcus  M.  & Tr.  = Pentaceros  gibbus  Linck. 
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0.  mamillatu'i  M.  & Tr . = Asterias  mamiilata  Audoitn,  2 figs.  0.  verrucosus  M.  & 
Tr.  0.  clavatus  M.  & Tr.  0.  carinatus  M.  & Tr.  0.  aculeatus  M.  & Tr.  0. 
obtusatus  M.  & Tr.  = Asterias  obtusata  Lame.  0.  obtusangulus  M.  & Tr.  = Aslerkts 
obtusangula  Lame.  0.  regulus  M.  & Tr.  0.  nodosus  M.  & Tr.  0.  armatus  M, 
& Tr.  0.  orientalis  M.  & Tr.  0.  valvulatus  M.  &.  Tr.  0.  lapidarius  Grube. 
0.  desjardinsii  Michelin.  Fossil  species  : 0.  coronatus  Forbes.  0.  boysii  Forbes.  0. 

bulbiferus  Forbes.  0.  obtusus  Forbes.  0.  oceUatus  Forbes.  0.  pistilliformis  Forbes. 
0.  squamatus  Forbes.  Astrogontum  M.  & Tr.  = Goniaster  Ag.  = Hippasteria, 
Goniaster,  Pentagonaster,  Tosia  Gray.  A.  phrygianum  M.  & Tr.  = Pentaceros 
planus  seu  Oxyceros  Lince = Pentaceros  macroceros  Lince = Asterias  phrygiana  O.  F. 
Mull.  = Asterias  equestris  Gmelin  ? = Goniaster  equestris  Ag.  = Hippasteria  europcea 
Gray  = Asterias  johnstonii  Gray  = Hippasteria  johnstonii  Gray  = Hippasteria  equestris 
Gray.  A.  magnificum  M.  & Tr.  A.  astrologorum  M.  & Tr.  A.  geometricum  M. 
& Tr.,  2 figs.  A.  pidchellum  M.  & Tr. = Pentagonaster  pulchellus  Gray = Stephan- 
aster  elegans  Ayres.  A.  australe  M.  & Tr.  = Tosia  australis  Gray.  A.  ornatum  M. 
& Tr.  A.  lamarckii  M.  & Tr.  A.  cuspidatum  M.  & Tr.  = Pentagonaster  semi - 
lunatus  Line  = Asterias  tessellata  (pars)  Lame.  = Goniaster  cuspidatus  Gray.  A. 
granular e M.  & Tr.  = Asterias  granularis  O.  F.  Muller  = Asterias  tessellata  (pars) 
Lame.  A.  nobile  M.  & Tr.  A.  fonki  Philippi.  A.  aculeatum  Barrett.  A.  borede 
Barrett.  A.  punctatum  (Lame.) = Asterias  punctata  Lame.  A.  souleyetii,  n.  sp.,  1 
fig.  A.  abbensis—  Goniaster  abbensis  Forbes  = Hippasteria  abbensis  Gray.  Fossil 
species:  A.  jurense  M.  & Tr.  = Asterias  jurensis  Munster  Goldf.  = Gonmster  ? jurensis 

Ag.  = Pentetagonaster  jurensis  D’Orb.  A.  tdbulatum  (Goldf.)  = Asterias  tdbulata  Goldf. 
— Pentetagonaster  tdbulatus  D’Obb.  A.  scutatum  (Goldf.)  = Asterias  scutata  Goldf.  - 
Pentetagonaster  scutatus  D’Orb.  A.  stelliferum  (Goldf.)  = Asterias  stellifera  Goldf.  = 
Pentetagonaster  stellifer  D’Orb.  A.  Jleuriausum  (D’Orb.)  = Pentetagonaster  Jieuriausa 
D’Orb.  Cretaceous  species : A.  var labile  (Koch.)  = Cidaris  variabilis  Koch = Asterias 
dunkeri  Bxemer  = Pentetagonaster  variabilis  D’Orb.  A.  malbosii  (D,Ov.&.)=Pentetagonas- 
ter  malbosii  D’Orb.  A.  porosum  ( Ag.)  = Goniaster  porosus  Ag.  = Pentagonaster  porosus 
Pictet.  A.  couloni  (Ag.)  = Goniaster  couloni  Ag.  = Pentagonaster  couloni  Pictet.  A. 
dutempleanum  (D’Orb.)  = Pentetagonaster  dutempleanus  D’Orb.  A.  parlcinsoni  (Forbes) 
= Asterias  regularis  Pareinson  = Goniaster  parkinsoni  Forbes  = Pentagonaster  parkin- 
soni  Pictet.  A.  boicerbankii  (Forbes )=z  Goniaster  bowerbankii  Forbes —Pentagonaster 
boictrbankii  Pictet.  A.  compactum  (Forbes)  = Goniaster  compactus  F orbes  = Peda- 
gonaster  compactus  Pictet.  A.  mosaicum  Forbes.  A.  comb’d  Forbes.  A.  latum 
Forbes.  A.  smithii  Forbes.  A.  angustatum  Forbes.  A.  hunteri  (Forbes)  = Goniaster 
hunteri  Forbes  = Pentagonaster  hunteri  Pictet.  A.  mantellii  (Forbes;  = Goniaster  man- 
tellii  Forbes  = Pentagonaster  mantellii  Pictet.  A.  rugatum  (Forbes)  = Goniaster  rugatus 
Forbes  = Pentagoiuister  rugatus  Pictet.  A.  sublunatum  (Forbes)  = Goniaster  sublunatus 
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Forbes  = Pentagonaster  sublunatus  Pictet.  A.  uncatum  (Foiibes)  = Goniaster  uncat  us 
Forbes  = Pentagonaster  uncatus  Pictet.  A.  lunatum  Forbes.  A.  redilineum  McCoy  = 
Goniaster  redilineus  Pictet.  A.  quinquelobum  (Goldf.)  = Asterias  quinqueloba  Goldf. 
— Pentetagonaster  quinqueloba  D’Orb.  A.  chilopora  (Desm.)  = Asterias  chilopora  Des- 
moulins = Perdetagonaster  chilopora  D’Orb.  = Pentagonaster  chilopora  Pictet.  A.  strati- 
ferum  (Desm.)  = Asterias  stratifera  Desmoulins  = Pentetagonaster  stratifera  D’Orb.  = 
Pentagonaster  stratifera  Pictet.  A.  costatum  (D’Orb.)  = Perdetagonaster  costata  D’Orb. 
A.  dutemplei  (D,Oim.)  = Pentetagonater  dutemplei  D’Orb.  A.  mculinsii  (D’Orb.)  = Pente- 
tagonaster moulinsii  D’Orb.  Species  from  the  Tertiary  : A.  marginatum  Forbes.  A. 
stokesii  Forbes.  A.  tuberculatum  Forbes.  Goniodiscus  M.  & Tr.  = Asterias  auct. 
= Paulia,  Hand asia,  Anthenea,  Hosia  et  Nectria  Gray.  G.  peniagonulus  M.  & 
Tr.  = Asterias  pentagonula  Lamk.  = Anthenea  chinensis  Gray.  G.  sebce  M.  & Tr.  = 
Artoceras  altera  Seba  = Goniaster  sebai  Gray.  G.  placenta  M.  & Tr.  G.  regularis 
M.  & Tr.  = Pentagonaster  regularis  Linck  = Asterias  tessellata  Lk.  = Goniaster  regularis 
Gray.  G.  pleyadella  M.  & Tr.  = Asterias  pleyadella  Lamk.  G.  cuspidatus  M. 
& Tr.  = Asterias  cuspidata  Lamk.  G.  mamillatus  M.  & Tr.  G.  capella  M.  & 
Tr.  G.  singularis  M.  & Tr.  G.  seriatus  M.  & Tr.  G.  verrucosus  Philippi. 
G.  horridus  M.  Tr . = Paulin  horrida  Gray  (?).  G.  luzonicus  M.  & Tr.  = Pandasia 
luzonica  Gray.  G.  jiavescens  M.  & Tr . = Hosia  Jiavescens  Gray.  Nectria  Gray 
= Asterias  sp.  Lamk.  — Goniodiscus  (pars)  M.  & Tr.  X.  ocellifera  Gray 
= Asterias  ocellifera  Lamk.  = Goniodiscus  ocelliferus  M.  & Tr.  Stellaster  Gray. 
St.  childreni  Gray = St.  equestris  M.  & Tr  . — Asterias  equestris  Ketz.  Fossil  species: 
St.  comptoni  Forbes.  St.  schultzii  Pictet  = Asterias  schultzii  colta  Pcemer  = Pente- 
tagonaster schultzii  D’Orb.  Comptonia  Gray.  C.  elegans  Gray = Stellaster  elegans 
Pictet.  Asteropsls  M.  & Tr.  = Gymnasteria,  Porania  Gray.  A.  carinifera  M. 
& Tr.  A.  ctenacantha  M.  & Tr.  A.  pulvillus  M.  & Tr.  = Asterias  pulvillus  O. 

F.  Mull.  = Asterias  gibbosa  Leach  —Goniaster  templetoni  Forbes  = Porania  gibbosa  Gray. 
A.  vernicina  M.  and  Tr.  = Asterias  vernicina  Lamk.  A.imbricata  Grube.  (Gymasteria 
spinosa  Gray.  Gymn.  inermis  Gray.  Porania  gibbosa  Gray  = Asterias  gibbosa  Leach 
= Asterias  equestris?  Thompson  = Goniaster  templetoni  Forbes.)  Archaster  M.  & 
Tr.=  Asterias  (pars)  auctorum.  A.  typicus  M.  & Tr . = Astropeden  stellaris  Gray. 
A.  hesperus  M.  & Tr.  A.  angulosus  M.  & Tr.  = Astropeden  mauritianus  ? Gray- 
Astropecten  Linck = Asterias  Lamk.  Ag.  = Crenaster  Luid  =Stellaria  Nardo  M. 
& Tr.  A.  crenaster  (Luldius )=  Crenaster  luidius  1699  = A.  echinatus  major  Linck  = 
Asterias  aurantiaca  (pars)  Lamk.  = Astropeden  aurantiacus  M.  & Tr.,  6 figs.  A. 
irregularis  Linck = Asterias  aurantiaca  Muller = Stella  marina  minor  Johnston = A. 
mulleri  M.  & Tr.  A.  brasiliensis  M.  & Tr.  = A.  duplicatus  Gray?.  A.  valenciennii 
M.  & Tr . = Astropeden  stellatus  Gray?.  A.  tiedemanni  M.  & Tr.  A.  bispinosus 
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M.  & Tr  — A.  echinatus  minor  Lixck  = Asterias  aurantiaca  (pars)  Lame.  = Asterias 
bispinosa  Otto.  A.  polyacanthus  M.  & Tr..  A.  plalyacanthus  M.  & Tr.  = Asterias 
platyacanthus  Philippi.  A.  hystrix  M.  & Tr.  A.  armatus  M.  & Tr.  A.  scoparius 
M.  & Tr.  A.  hemprichii  M.  & Tr.  A.  articulatus  M.  & Tr.  = Asterias  articulata 
Say.  A.  tenuispinus  Debex  <fe  Korex.  A.  andromeda  M.  & Tr.  = A.  christi  Debex 
& Korex.  A.  parelii  Dubex  & Korex  = Asterias  aurantiaca  var.  parelius.  A. 

vappa  M.  & Tr.  A.  buschii  Phil.  A.  tnseriatus  Philippi.  A.  echinulatus  M.  & 
Tr.  A.  johnstoni  M.  & Tr.  = Asterias  aurantiaca  var.  2 Lamk.  = Asterias  johnstoni 
Dell  Chiaje.  A.  serratus  M.  & Tr.  A.  spinulosus  M.  & Tr.  = Asterias  spinulosa 
Phil.  A.  japonicus  M.  & Tr.  A.  liispidus  M.  & Tr.  A.  longispinus  M.  & Tr. 
A.  pentacanthus  M.  & Tr.  = Asterias  pentacavtha  Delle  Chiaje  = Asterias  arandaca 
Johxstox.  A.  subinermis  M.  & Tr.  = Asterias  subinermis  Phil.  A.  marginatus  M. 
& Tr.  A.  schccnleinii  M.  & Tr.  A.  granulatus  M.  & Tr.  A.  pressii  M.  & 

Tr.  A.  squamatus  M.  & Tr.  A.  ciliatus  Grebe.  A.  arcticus  Sars.  A.  lutlceni 

Barrett.  A.  calcitrapa  = Asterias  calcitrapa  Lamk.  A.  corniculaius  Lixck.  A.  fim- 

briatus  Lixck  = Asterias  fimbriata  Blaixville.  (A.  longipes  Gray.  A.  dubius  Gray. 
A.  gracilis  Gray.  A.  mesodiscus  Gray.  A.  erinaceus  Gray.  A.  regularis  Gray. 
Naericia  pulchella  Gray.)  Fossil  species:  A.  priscus  (Goldf.)  = Asterias  prisca 

Goldf.  = Crenaster  prisca  D’Orb.  A.  hastingia:  Forbes  — Crenaster  hastingice  Pictet. 
A.  orion  Forbes  = Crenaster  orion  Pictet.  A.  mandelslohi  (Mexster)  = Asterias  man • 
delslolii  Mexster  = Codaster  mandelslohi  D’Orb  . — Crenaster  mandelslohi  Pictet.  A. 
arenicolus  (Charlesworth)  = Asterias  arenicola  Charles  worth  = Crenaster  arenicolus 
Pictet.  A.  cottesicoldue  Becken  = Crenaster  cotteswoldioc  Pictet.  A.  philipsii  Forbes 
= Crenaster  philipsii  D’Orb.  A.  cottaldinus  D’Orb.  = Crenaster  cottaldina  D’Orb.  A. 
nodotianus  D’Orb.  = Crenaster  nodotiana  D’Orb.  A.  rupellensis  D’Orb.  = Crenaster  rupel- 
lensis  D’Orb.  A.  rectus  (M’Coy)  = Asterias  rectus  M’Coy  = Crenaster  rectus  Pictet.  A. 
jn'opinquus  (Mexster)  = Asterias  propinquus  Mexster  = Crenaster  propinquus  Forbes. 
A.  castellanensis  (D’Orb.)  = Crenaster  castellanensis  D’Orb.  A.  armatus  Forbes  = Crenas- 
ter armatus  Pictet.  A.  colei  Forbes.  A.  crispatus  Forbes.  A.  poritoides  (Desmoe- 
lixs)  = Asterias  poritoides  Desmoelins  = Crenaster  poritoides  D’Orb.  A.  loams  (Desmoe- 
lixs)  = Asterias  lards  Desmoelixs  = Crenaster  lards.  A.  adrkiticus  (Desmoulixs)  = A. 
adriatica  Desmoelixs  = Crenaster  adnatica  D’Orb.  Ctexodisces  M.  & Tr.  Ct.  cris- 
patus Letkex  = Asterias  crispata  Betzies  = Asterias  polaris  Sabixe  = Asterias  aurantiaca 
Dewerst  = Astropecten  polaris  Gray  = Ct.  polaris  M.  & Tr.  = Ct.  pygmarus  M.  & Tr. 
Leidia  Forbes  = Asterias  Lamk.  = Hemicxemis  M.  & Tr.  L.  sadgnii  (Aed.)  = .4s- 
teriask  sadgnii  Aed.  X.  ciliaris  (Phil.)  = Asterias  dlians  Philippi =X.  fragilissirm 
Forbes  = X.  savignii  M.  & Tr.  = Asterias  n.  sp.  Sars  = Z.  sarsii  Deben  4 Koren. 
X.  maculata  M.  & Tr.  X.  senegalensis  M.  & Tr . = Asterias  senegalensis  Lamk. 
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Fossil  species:  L.  williamsoni  (Forbes ) = Aster ias  williamsoni  Forbes  = L.  murchisoni 
Pictet.  (Petalaster  hardwickia  Gray.  F.  Columbia  Gray.)  Pteraster  M.  & Tr. 
Ft.  militaris  M.  & Tr.  = Asteriscus  militaris  M.  & Tr.  Ft.  capensis  Gray.  Fossil 
genera:  Paleaster  Hall  = Uraster  sp.  Forbes.  F.  niagar crisis  Hat.t,.  F.  obtusus 
Salter  = Uraster  obtusus  Forbes.  F.  ruthveni  Salter = Uraster  ruthveni  Forbes.  F. 
hirudo  Salter  = Uraster  hirudo  Forbes.  F.  coronella  Salter.  P.  asperrimus  Salter. 
Paleastrina  MacCoy.  F . primoiva  Salter  = Uraster  primonva.  Tropid aster  Forbes. 
T.  pedinatus  Forbes.  Lepedaster  Forbes.  L.  grayi  Forbes.  Ccelaster  Ac.  C. 
couloni  Ag.  (Aster ias  matutina  Hall.  A.  tenuiradiata  Hall.  A.  constellata  Thor. 
-'1.  americana  Graham.  A.  mandelslohi  Munster.)  Pleuraster  Ag.  F.  obtusa  Ag. 
= Asterias  obtusa  Goldf  . F . arenicola  Ag.  = Astcrias  arenicola  Goldf.  Arthraster 
Forbes.  A.  dixoni  Forbes.  Bdellacoma  Salter  = Paleocoma  Salter  (non  D’Orb.). 
Fd.  marstoni  Salter  = F alaiocoma  marstoni  Salter.  Fd.  colvini  Salter =Pala:ocoma 
colvini  Salter.  Fd.  cygnipus  Salter  — Palceocoma  cygnipus  Salter.  Fd.  vermiformis 
Salter  = P alaiocoma  vermiformis  Salter.  Fd.  pyrotechnicum  Salter  = Fakmcoma  py- 
rotechnicum  Salter.  App.  Brisinga  Asbjjjrnsen.  F.  endecacnemos  Asb.t. 

Duncan,  P.  M.,  Sladen,  W.  P. 

’81.  A Memoir  on  the  Echinodermata  of  the  Ai-ctic  Sea  to  the  West  of 
Greenland.  82  pp.  + 6 pis.  Asteroidea,  p.  23-53  + pi.  ii-iii. 

Asteracanthion  polare  M.  T.  ’42  = Aster,  rubens  Fabricius  1780  (non  Linne)  = Aster, 
minuta  Fabricius  1780=?  Aster,  violacea  Sabine  ’21 =?  Aster,  oc.hotense  Brandt  ’51  = 
Asteracanthion  rubens  (pars)  Dujardin  & Hupe  ’62,  5 figs.  Asteracanthion  grcenlandic- 
um  (Steenstrup)  Lutken  ’57 =?  Uraster  violacea  Forbes  ’52  — Aster,  mulleri  Stimp- 
son  ’53,  4 figs.  Stichaster  albulus  (Stevip.)  Verrill  ’66  = Asteracanthion  roseus 
(pars)  M.  T.  42  = Asterac.  albulus  Stimpson  ’53  = Astei’ac.  problema  Steenstrup  ’55,  5 
figs.  Cribrella  oculata  (Linck)  Forbes  ’39  —Pentadadylosaster  oculatus  Linck  1733  = 
Aster,  sanguinolenta  O.  F.  Muller  1776  = Aster,  pertusa  O.  F.  Muller  117 Q = Aster, 
oculata  Pennant  1777  = Aster,  spongiosa  Fabricius  1780  = Aster,  seposita  Ketz.  ’05  = 
Henricia  oculata  Gray  AO  = Echinaster  oculatus  M.  T.  ’42  = Echin.  eschrichtii  M.  T. 
42  = Echin.  sanguinolentus  Sars  ’44  = Echin.  sarsii  M.  T.  ’44  = Linckia  oculata 
Forb.  39  = Linck.  pertusa  Stimpson  ’53  = Cribrella  sanguinolenta  Lutken  ’57 
= Crib,  eschrichtii  Dujardin  & Hupe  ’62,  4 figs.  Pedicellaster  palceocrys- 
tallus  Sladen  '80  = Asteracanthion  palovocrystallus  Sladen  ’77,  5 figs.  Crossaster 
papposus  (Linck)  M.  T.  ’40  = Triskaidecadis  papposa  Linck  1733  = Dodecactis 
reticulata  in  dorso  Linck  1733  = Aster  ias  helianthemoides  Pennant  1777  = Aster, 
papposa  Fabricius  1780  = Aster.  ( Solasterias ) papposa  Blainville  ’34  = Aster,  qffinis 
Brandt  34  =?  Aster,  alboverrucosa  Brandt  ’34  = ? Stellonia  papposa  Agassiz  ’35 
=8olaster  papposa  Forbes  ’39 =Solaster  ( Polyaster ) papposa  Gray  ’40,  4 figs.  Solaster 
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endeca  (Gmel.)  Forbes  ’39  = Aster,  aspera  O.  F.  Muller  111 C>  = Aster ias  endeca  Gmelin 
1788  = Aster,  endica  Fleming  ’28  = Aster.  (Solasterias)  endeca  Blainvllle  *34  ^Stellonia 
endeca  Agassiz  ’ 3b=Solaster  {Endeca)  endeca  Gbay  ’40,  4 figs.  Lophaster  farcifer 
(Duben  & Koben)  Yebbill  ’18  = Cha;t  aster  borealis  Duben  ’44=  Solaster  furcifer  Duben 
& Koben  '44,  4 figs.  Pter aster  militaris  (O.  F.  Muller)  M.  T.  ’42  = Aster.  militaris 
O.  F.  Muller  ll!G  = Asteriscus  milUaris  M.  T.  ’42,  4 figs.  Ctenodiscus  corniculatus 
(Linck)  Peebieb  ’75  = Astropecten  corniculatus  Lnk.  1733  = Aster  ias  crispata  Retzius 
’05  = Aster.  polaris  Sabine  ’21  = Aster,  aurancmca  Dewhurst  ’34  = Astrop.  polaris  Gbay 
’40  = Ctenodiscus  polaris  M.  T.  A2  = Cten.  pygmcms  M.  T.  ’42  = Cten.  crispatus  Duben 
& Koben  ’44  = Anodiscus  ( = Ctenodiscus)  crispatus  Perbieb  ’69,  4 figs. 

D’Urban,  W.  S.  M. 

’80.  The  Zoology  of  Barents  Sen.  Ann.  Mag.  Nat.  Hist.,  5.  ser.,  vol. 
vi,  x>*  *253-277. 

Species  listed:  Asteracanthion  groenlandicus  St.,  Crossaster  papposus  (Linck)  var. 

affinis  Brandt,  Ctenodiscus  crispatus  Betz.  = corniculatus  Linck,  Arcliaster  tenuispinus 
Dub.  & Koben,  Archaster  Ufrons  Wy.  Thomson,  Asterias  stellionura  Pebbieb. 

Farquhar,  H. 

’97.  A Contribution  to  the  History  of  New  Zealand  Echinoderms. 
Journ.  Linn.  Soc.  London,  Zool.,  vol.  26,  p.  186-198,  pi.  13-14. 
Asteroidea,  p.  192-197. 

Asterias  rodolphi  Pebbieb.  Asteropsis  imperialis , n.  sp.,  2 figs.  Gnathaster  rugosus 
Hutton,  1 fig.  Astrogonium  sp.  Ophidiaster  sp.  Asterina  regularis  Yebbill.  Stichaster 
polyplax  Mull.  & Tboschel.  Stichaster  suteri  Loeiol. 

’98.  On  the  Ecliinolerm  Fauna  of  New  Zealand.  Proc.  Linn.  Soc.  N. 
S.  Wales  for  1898,  vol.  23,  p.  300-327. 

Astbopectinid-e.  Astrop.  edwardsii  Veee.  ’67.  A.  polyacanthus  M.  T.  ’42  = A.  vappa 
M.  T.  ’43  = A.  hestrix  M.  T.  ’42  = A.  armatus  M.  T.  = A.  chinensis  & A.  ensifer  Gbube 
’65.  Psilaster  acuminalus  Sladen  ’89.  Pentagonastebidje.  Astrogonium  pulchellum 
St, adf.n  ’89 =■  Pentagonaster  pulchellus  Gray  ’40  = (Dorigonct)  pulchellus  Tenison-Wood3 
’79 = Stephanaster  elegans  Ayres  ’hi  = Astrogonium  crassimanum  Mobius  ’59.  A.  abnor- 
male  Gray  ’66  = A.  pulchellum  var.  B.  Hutton  ’72  = A.  sp.  Farquhar ’97.  Gnathaster 
miliaris  Sladen  ’89  = Astrogonium  miliare  Gray  ’47  = Pentagonaster  ( Astrogonium ) 
miliaris  Perrier  ’76.  Gnathaster  rugosus  Farq.  ’97  = Astrog.  rugosum  Hutton  72. 
Gnath.  dilatatus  Sladen  ’89  = Pentagonaster  ( Astrogonium ) dilatatus  Perrier  ’76.  Pen- 
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tacerotid2B.  Choriaster  granulatus  Lutken  ’69.  Asterinid.e.  Xepanthia  maculata 
Gray  ’40  = Cha ‘taster  maculatus  M.  T.  ’42  = Chart.  cylindrahis  Mobius  ’59.  Asterina 
regularis  Verr.  ’67  = Asterina  gunnii  var.  Gray  ’40  — Asteriscus  australis  (pars)  M.  T. 
’42  = Aster ina  cabbalistica  Lutken  ’71.  Asterina  no vcv-zealandia}  Perrier  ’76.  Stegnas- 
ter  inflatus  Sladen  ’89 —Pteraster  inflatus  Hutton  ’72  — Palmipes  injlatus  Hutton  ’76. 
LinckiidjE.  Metrodira  subulata  Gray  ’40 = Scytaster  subulatus  M.  T.  ’42.  Stichaste- 
RiDJE.  Stichaster  australis  Sladen  ’89  = Codasterias  australis  Verrill  ’67.  Stichaster 
polyplax  Sladen  ’89  = Asteracanthion  polyplax  M.  T.  ’44  = Tarsaster  neozealanicus  Farq. 
’95.  Stichaster  suteri  Loriol  ’94  = Asterias  rupicola  Hutton  (not  Yerrill)  ’78 =St. 
littoralis  Farq.  ’95.  St.  suteri  var.  laivigatus  Farq.  ’98  = Asterias  rupicola  var.  Icevigatus 
Hutton  ’78.  St.  insignis  Farq.  ’95.  Echinasterid.e.  Cribrella  compacta  Sladen  ’89 
= Henricia  occulata  Hutton  ’72.  Grib,  ornata  Perrier  ’75  = Echinaster  ( Cribrella ) 
ornata  Perrier  ’63.  Crib,  lukinsii  Farq.  ’98.  Echinaster  purpureus  Bell  ’84  = Othilio 
purpurea  Gray  ’40  = Cribrella  fallax  Dujardin  & Hupe  ’62 = Echin.  fallax  M.  T.  ’42. 
Asterdda:.  Asterias  calamaria  Gray  ’40  = Asterac.  calamaria  M.  T.  ’42.  Asterac. 
tenuispinus  Michelin  ’45  = Coscinasterias  muricata  Yerrill  ’67  = Asteracanthion  aust- 
ralis Perrier  ’69  = Asterias  jehennesei  Perrier  ’75.  Asterias  scabra  Sladen  ’89  = 
Margaraster  (?)  scaber  Hutton  ’72.  Asterias  mollis  Hutton  ’72.  Asterias  fragilis 
Studer  ’84.  Uniophora  granifera  Bell  ’81  = Asterias  granifera  Lamarck  ’16  = Astera- 
canthion graniferus  M.  T.  ’42  = Margaraster  graniferus  Gray  ’66. 

: 09.  Further  Notes  on  New  Zealand  Starfishes.  Trans.  N.  Zeal.  Inst, 
for  1908,  yoI.  41,  p.  126-129,  pi.  xii.  Issued  June,  1909. 

Stegnaster  injlatus  Hutton,  2 figs.  Asterina  neozelanica  Perrier.  Asterias  fragilis 
Studer.  Asterias  calamaria  Gray.  Asterias  calamaria  var.  reischkei , var.  n.  Stichas- 
ter polyplax. 

Farr  an,  G.  P. 

: 13.  The  Deep-water  Asteroidea,  Ophiuroidea  and  Echinoidea  of  the 
West  Coast  of  Ireland.  Sci.  Investigations,  1912,  No.  vi.  Fish. 
Branch  Dept.  Agric.  and  Techn.  Instruction  Ireland.  66  pp.  '+  2 

pis. 

Benthopectinida.  Benthopecten  armatus  (Sladen)  = Pabarchaster  armatus  Slab. 
’89,  1 fig.  Cheirasteridas.  Pontaster  tenuispinus  (Dub.  & Kor.).  Plutonasterid.e. 
Plutonaster  bifrons  (Wyv.  Thomson).  Astropectinhxe.  Astropecten  irregularis 
Penn.  Psilaster  andromeda  M.  Tr.  Psilasteropsis  patagiatus  (Slad.)  = Psilaster  pata- 
giatus  Sladen  ’89  = Psilaster  andromeda  (pars)  Perrier  ’94  & ’96.  LuvUniince. 
Luidia  ciliaris  Philip.  L.  sarsi  Dub.  & Kor.  P entagonasterid-e.  Pentagonas- 
ter  balteatus  Slad.  ’91  = P.  granularis  (pars)  Bell  ’92  = P.  gosselini  Perrier  ’94.  P. 
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dentatus  Perkier  ’81  = P.  grandis  Perk.  ’85.  P.  perrieri  Slab.  ’89  = P.  concinms 
Si  ad.  ’91.  P.  granularis  (pars)  Bell  ’92.  Nymphaster  arenatus  (Perrier)  = P.  are- 
natus  Perrier  ’84 =W.  protentus  Slab.  ’89  = N.  subspinosus  Bourne  ’90 =Dorigom 
arenata  Perrier  ’94.  Pseubarchaster  pareli  (Dub.  & Kor.)  = Astropecten  parelii  Dub. 
& Kor.  ’44  = Archaster  parelii  Wyv.  Thoms.  ’73  = Plutonaster  ( Tethyaster ) parelii ! 
Slab.  ’89  = Astrogonium  pareli  K<ehler  : 07  & : 09.  Mirmsterince.  Mimaster  tizardt  j 
Slab.  Pentacerotibas.  Oulcita  borealis  Sussbach  & Breckner  : 11,  2 figs.  Gymnas- 
teribe.  Porania  pulvillus  O.  F.  Muller.  Poraniomorpha  villosa  (Slab.)  = Lasiaster 
villosus  Slab.  ’89.  Asterince.  Palmipedince.  Palmipes  placenta  (Penn.).  Stichas- I 
teked.ze.  Stichaster  7’oseus  O.  F.  Muller.  Stich.  roseus  var.  ambiguus,  nov.,  1 fig. 
Zoroaster  fulgens  Wyv.  Thoms.  Z.  diomedeco  Verr.  ’84  = Z.  trispimsus  Kcehler  ’96,  1 
fig.  SoLASTERLDiE.  Solaste7'incc.  Solaster  papposus  (Fabr.)=6>.  affinis  Kemp  : 05. 
Eorethrasterince.  Korethkaster  sp.  Pterastep.idie.  Pterasterinw.  Pteraster  persom- 
tus  Slab.  Hymenaster  giganteus  Slab.  Echinasterib.e.  Henricia  dbyssicola  Norman 
_ Cribrella  sanguinolenta  var.  abyssicola  Norm.  ’69  = Henricia  sanguinolenta  var. 
dbyssicola  Bell  ’92,  1 fig.  Astekhb2e.  Asterias  rubens  L.  A.  glacialis  L.  Brisin- 
gibje.  Brisinoa  endecacnemas  Asbj. 

Fewkes,  J.  W. 

*91.  An  Aid  to  a Collector  of  the  Coelenterata  and  Echinodermata  of 
New  England.  Bull.  Essex  Inst.  Salem,  vol.  xxiii,  p.  1-92. 

Asterias  vulgaris.  A.  forbesii.  A.  polar  is.  Zeptasterias  tenera.  Cribrella  sanguinolenta. 
Solaster  endeca.  Crossaster  papposa.  Ctenodiscus  crispatus.  Asterina  borealis.  Pter- 
aster militaris.  Hippasterios  phrygiana. 

Fishee,  W.  K. 

: 05.  New  Starfishes  from  Deep  Water  off  California  and  Alaska.  Bull. 
Bur.  Fisheries  for  1904,  vol.  xxiv,  p.  291-320.  Issued  June  10. 

PoRCELLANASTERIBiE.  PoRCELLANASTER  WYV.  THOMSON.  EREMICASTER,  11.  SUbg.  P. 

(E.)  tenebrarius,  n.  sp.  Astropectinib.e.  Bathybiaster  Danielssen  & Koren.  B. 
pedinatus,  n.  sp.  Dipsacaster  Alcock.  D.  eximius,  n.  sp.  Persephonaster  Wood- 
Mason  & Alcock.  P.  penicillatus , n.  sp.  Benthopectinib^.  Benthopecten  Ter- 
rill. P.  acanthonotus , n.  sp.  Plutonasterib^.  Dytaster  Slaben.  Z).  gilberti,  n. 
sp.  Subf.  Mimasterinw.  Mimaster  Slaben.  M.  swifti,  n.  sp.  Obontasteride. 
Obontaster  Yerrill.  0.  crassus,  n.  sp.  Pseubarchasterib2e.  Pseubarchaster 
Slaben.  Ps.  alascensis , n.  sp.  Ps.  pusillus,  n.  sp.  Goniasterib.e.  Subf.  Gonias- 
t crime.  Tosia.  T.  leptocerama , n.  sp.  Subf.  Mediasteriwe.  Mebiaster  Stimpson. 
3/.  teneUus,  n.  sp.  Subf.  Hippasterinoc.  Hippasteria  Gray.  Jl  heathi , n.  sp.  U. 
californica , n.  sp.  Cryptopeltasteb,  n.  g.  C.  lepidonotus , n.  sp.  Solasteride. 
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Lophaster  Verrill.  L.  furcUliger,  n.  sp.  Korethrasteride.  Peribolastep.  Sladen. 
P.  biserialis,  n.  sp.  Pterasteride.  Pteraster  M.  T.  Pt.  jordani,  n.  sp.  Hymenas- 
ter  Wyv.  Thomson.  H.  quadrispinosus,  n.  sp.  Zoroasteride.  Zoroaster  Wyv. 
Thomson.  Z.  ophiurus,  n.  sp.  Myxoderma,  n.  subg.  Z.  (M.)  sacculatus , n.  sp.  Z. 
(M.)  evermanni,  n.  sp.  Brlsingide.  Brisinga  Asbj^rnsen.  P.  exilis,  n.  sp.  Fbeyella 
Perrier.  F.  fecunda , n.  sp. 

06.  The  Starfishes  of  the  Hawaiian  Islands.  U.  S.  Fish  Commission 
Bulletin  for  1903,  pt.  iii,  p.  987-1130,  pi.  i-xlix.  Issued  June  30, 
1906. 

Astropectinide.  Astropecten  Schulze  1760.  A.  polyacanthus  M.  T.  ’42,  4 figs. 
A.  velitaris  v.  Martens  ’65,  3 figs.  A.  ctenophorus,  n.  sp.,  7 figs.  A.  pusillulus,  n. 
sp.,  4 figs.  A.  produdus , n.  sp.,  10  figs.  A.  callistus , n.  sp.,  7 figs.  Ctenophoraster, 
n.  g.  Cl  hawaiiensis,  n.  sp.,  10  figs.  Tritonaster,  n.  g.  T.  craspedotus,  n.  sp.,  14 
figs.  Psilaster  Sladen  ’85.  P.  attenuatus,  n.  sp.,  7 figs.  Psilasteropsis  h.  g. 
Ps.  cingulata,  n.  sp.,  7 figs.  Dipsacaster  Alcock  ’93.  D.  nesiotes , n.  sp.,  8 figs. 
Patagiaster,  n.  g.  P.  nuttingi , n.  sp.,  4 figs.  Luidude.  Luedia  Forbes  ’39.  i. 
hystrix , n.  sp.,  6 figs.  L.  magnified,  n.  sp.,  6 figs  L.  sp.  L.  brevispina  Lutken  ’71. 
PSEUDARCHASTERLDE.  iPsEUDARCH ASTER  SLADEN  ’89  = AsTROGONIUM  PERRIER  ’94.  Ps. 
myobrachius,  n.  sp.,  6 figs.  Ps.  jordani , n.  sp.,  4 figs.  Benthopectintde.  Subf. 
Pontasterinau  Cheiraster  Studer  ’83  = Pontaster  part.  Sladen.  Ch.  snyderi,  n.  sp.r 

3 figs.  Ch.  liorridus,  n.  sp.,  4 figs.  Ch.  mops,  n.  sp.,  2 figs.  Archasteride.  Arch- 
aster  M.  T.  ’40.  A.  typicus  M.  T.  ’40.  Goniasteride.  Subf.  Mediasterinai. 
Mediaster  Stimpson  ’57.  M.  omatus,  n.  sp.,  5 figs.  Nereidaster  Yerrill  ’99.  AT. 
borcersi , n.  sp.,  4 figs.  Subf.  Goniasterince.  Pentagonaster  Gray  ’40.  P.  ammophil- 
us,  n.  sp.,  4 figs.  Tosia  Gray  ’40.  Subg.  Plinthaster.  T.  (P.)  ceramoidea,  n.  sp., 

4 figs.  Subg.  Ceramaster  Yerrill  ’99.  T.  micropelta,  n.  sp.,  3 figs.  Asteroceramus, 

n.  g.  A.  callimorphus,  n.  sp.,  4 figs.  Calliderma  Gray  ’47.  C.  spectabUis,  n.  sp., 
6 figs.  Calliaster  Gray  ’40.  C.  pedicellaris , n.  sp.,  4 figs.  Gilbertasteb,  n.  g.  G. 

anacanthus,  n.  sp.,  4 figs.  Subf.  Hippasterincp.  Evoplosoma,  n.  g.  E.  forcipifera,  n. 
sp.,  8 figs.  Subf.  Leptogonasterinai.  Antheniaster  Yerrill  ’89.  A.  epixanthus.  n. 
sp.,  8 figs.  Subf.  Gordodiscidina’,  new  name.  Goniodiscedes,  n.  name.  G.  sebce  M. 
T.  ’42,  1 fig.  Pentacerotide.  Pentaceros  Schulze  1760.  P.  hawaiiensis,  n.  sp., 

5 figs.  Nidorellia  Gray  ’40.  N.  armata  = Pentaceros  (Xidorellia)  armatus  Gray  ’40. 

Asterodiscus  Gray  ’47.  A.  tuberculosus,  n.  sp.,  8 figs.  Culcita  Agassiz  ’35.  C. 
arenosa  = C.  nova?  guinea i var . arenosa  Doderlein ’96.  Linkhde.  Ophidiaster  Agassiz 
*35  0.  lorioli , n.  sp.,  6 figs.  0.  squameus,  n.  sp.,  4 figs.  0.  trisenatus,  n.  sp.,  3 

figs.  0.  sclerodermus,  n.  sp.,  4 figs.  0.  tenellus,  n.  sp.,  2 figs.  O.  rhabdotus,  n.  sp., 
2 figs.  Leiaster  Peters  ’52.  L.  callipeplus,  n.  sp.,  3 figs.  Linckia  Nardo  ’34.  L. 
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diplax  M.  T = Opkid.  tliplax  M.  T.  ’42  = Linckia  pacifica  var.  diplax  Sladen  ’89,  2 
figs.  L.  multifora  Lamarck  = Aster ias  multifora  Lam.  ’16 =?  L.  typus  Gray  ’40 =?  L. 
leachii  Gray  ’40  = Ophid.  mulliforis  M.  T.  ’42  = L.  multiforas  Gray  ’66.  Nardoa  Gray. 
’40  = Linckia  part.  M.  T.  = Gomophia  Gray  ’40  = Scytaster  part.  M.  T.  ’42  = Ophidias- 
TERpart.  M.  T.  N.  ocgyptica  Gray=  Gomophia  aijy plica  Gray  ’40  = Scytaster  aigyptinc- 
us  Perrier  ’75.  Gymnasteridve.  Gymnasteria  Gray  ’40.  G.  carinifera  Lamarck = 
Asterias  carinifera  Lam.  ’16.  Asterinid^e.  Asterina  Nardo  ’34.  A.  granulosa  Per- 
rier ’75.  Anseropodidje,  n.  f.  Anseropoda  Nardo  ’34  = Palmipes  Agassiz  ’35.  A. 
insignis , n.  sp.,  2 figs.  Echinasterid.®.  Subf.  Echinasterince.  Henricia  Gray  ’40  = 
Linckia  Forbes  ’39  non  Nardo  = Cribrella  Forres ’41  n in  Agassiz  = Et3:inast33  M. 
T.  (part.)  ’42.  II  robustd,  n.  sp.,  4 figs.  II  pauperrima , n.  sp.,  5 figs.  Echinaster 
M.  T.  ’40.  E.  sp.  Subf.  Valvasterince.  Valvaster  Perrier  ’75.  V.  striatus  Lamarck 
= Asterias  striata  Lam.  ’16,  2 figs.  Mithrodud.e.  Mithrodia  Gray  ’40.  M.  bradleyt 
Terrier  ’69,  5 figs.  Ditto,  peculiar  specimen,  2 figs.  Myyasteridas.  AsthenactisJ 
n.  g.  A.  papyraceus,  n.  sp.,  2 figs.  Pterasteridje.  Pteraster  M.  T.  ’42.  Ft. 
reticulatus,  n.  sp..  4 figs.  Hymenaster  Wyv.  Thomson  ’73.  H.  pentagonalis,  n.  sp.,; 
5 figs.  Benthaster  Sladen  ’82.  B.  eritimus,  n.  sp.,  4 figs.  Zoroasterid^j.  Zoroas-| 
ter  Wyv.  Thomson  ’73.  Z.  spinulosus , n.  sp.,  4 figs.  Heliasterid2e.  HeliasterI 
Gray  ’40.  II  multiradhata  Gray  ’40.  Asterhd.e.  Coscinasterias  Yerrill  ’69.  G.\ 

(Subg.  Distolasterias)  euplecta,  n.  sp.,  8 figs.  Hydrasterias  Sladen  ’89.  H.  verrilli 
n.  sp.  Brisingidje.  Odinia  Perrier  ’85.  O.  pacifica , n.  sp.,  6 figs.  Brisinga' 
Asbj^rnsen  ’56.  B.  panopla,  n.  sp.,  10  figs.  B.  alberti , n.  sp.,  10  figs.  B.  evermannii 
n.  sp.,  7 figs.  B.  fragilis , n.  sp.,  5 figs. 

: 06a.  New  Starfishes  from  the  Pacific  Coast  of  North  America.  Proc 
Washington  Acad.  Sc.,  vol.  viii,  p.  111-139.  Issued  Aug.  14. 

Astropectinid-h.  Leptychaster.  L.  pacificus,  n.  sp.  L.  anomalus,  n.  sp.  Astro-? 
pecten.  A.  ornatissimus,  n.  sp.  Luidiid.®.  Luedia.  L.  ludwigi,  n.  sp.  L.  astheno- 
soma,  n.  sp.  Echinasterid2e.  Henricia.  II  aspera,  n.  sp.  II.  polyacantha,  n.  sp 
Solasterid2e.  Crossaster.  G.  altermtus,  n.  sp.  G.  borealis,  n.  sp.  Picnopodud.e 
Rathbunaster.  JR.  californicus,  n.  sp. 

: 08.  Necessary  Changes  in  the  Nomenclature  of  Starfishes.  Smitlisoniai 
Miscellaneous  Collections  (Quarterly  Issue),  vol.  52,  p.  87-93.  Pabl 
May  27. 

Anasterias  Ludwig  : 03  = L ysasterias  nom.  nov.  =non  Anasterias  Perrier  ’7. 
Asteropses  M.  T.  ? Sept.,  ’40  = Gymnasteria.  Crenaster  Perrier  ’85=Dytaste 
Sladen.  Ctenaster  Perrier  ’81  = L.etmaster,  nom.  nov.  Diplasterias  Perrie 
’88,  nom.  nud.=  Diplasterias  Perrier  ’J1=Cosm asterias  Sladen =Plsaster  H.  1 
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'40.  Goniodox  Perrier  ‘91= Ditlodontlvs  nom.  nov.  Gymxasteria  Gray  December, 
’40  = Asteropsis  M.  T.  Sept.,  ’40  = Asterope  M.  T.  Apr.,  ’40,  therefore  Asterope  M. 
T.  the  correct  name.  Patikia  Gray ’40  = A sterixa  non  Patiria  Perrier ’75.  Patiria 
Perrier  ’75 = Parasterixa,  nom.  nov.  Pararchaster  Sladex  ’85  = Benthopectex 
Yerrill  '84.  Pentaceros  Schulze  1760  non-binomial  = Oreaster  M.  T.  ’42.  Astro- 
pectex  Schulze  1760  non-binomial  = Astropectex  Gray  ’40.  Pextagoxaster  Schulze 
1760  non-binomial  =Goniaster  Agassiz  ’35=Pextagoxaster  Gray  ’40  = Stephaxaster 
Ayers  ’52  = Phaxeraster  Perrier  ’94. 

08a.  Some  Necessary  Changes  in  the  Generic  Names  of  Starfishes.  Zool. 
Anz.,  Bd.  33,  p.  356-359.  Publ.  Aug.  18. 

Cribrella  Agassiz  ’35  = Lixckia  Nardo  '34.  Crtbrella  Forbes  ’41  (non  Agassiz)  = 
Hexricia  Gray  ’40.  Palmipes  Agassiz  ’35=  Axseropoda  NAP.no  ’34.  The  other  genera 
dealt  with  are  contained  in  the  preceding  paper  : 08. 

: 10.  New  Starfishes  from  the  North  Pacific.  I.  Plianerozonia.  II.  Spinu- 
losa.  Zool.  Anz.,  Bd.  35,  Nr.  18,  March  29.  I,  p.  545-553.  II, 
p.  568-574. 

I.  Astropectixide.  Leptychaster  propinquus , n.  sp.  Dipsacaster.  B.  eximius  Fisher. 
I),  borealis , n.  sp.  7).  laetmophilus , n.  sp.  B.  arnplus , n.  sp.  Bexthopectixide. 
Bexthopectex.  B.  acanthonotus  Fisher.  B.  claviger,  n.  sp.  B.  mutabilis,  n.  sp. 
Acaxtharchaster  Yerrill=]VIarcellaster  Kcehler  : 07.  A.  dcncsoni  Yerrill.  A. 
aciculosus,  n.  sp.  A.  varlahilis,  n.  sp.  A.  mriabilis  pedicellaris,  n.  snbsp.  A.  inter- 
medins, n.  sp.  Cheiraster  agassizi  evoplus,  n.  subsp.  Goxiasteride.  Pseudarchaster 
dissonus,  n.  sp.  Ceramaster  darlci , n.  sp.  Clad  aster  validus,  n.  sp.  Hippasteria 
leiopelta,  n.  sp. 

II.  Echixasteride.  Poraxiopsis  infiata  JlexiUs,  n.  subsp.  Hexricia.  II.  sanguino- 
lenta  (Muller).  II.  leviuscula  (Stimpsox).  II.  annectens , n.  subsp.  II.  multispimi,  n. 
subsp.  H.  aspera  Fisher.  II.  asthenactis , n.  sp.  II.  leviuscula  annectens , n.  subsp. 
II.  longispina,  n.  sp.  It.  polyacantha  Fisher.  II.  clarki,  n.  sp.  Solasteride,  Solas- 
ter  exiguus,  n.  sp.  S.  hypothrissus , n.  sp.  Lophaster  furcilliger  vexator , n.  subsp. 
N.  B.  The  name  annectens  n.  subsp.  occurs  twice  in  the  synopsis  of  the  genus 
Henrida. 

: 11.  Asteroidea  of  the  North  Pacific  and  Adjacent  Waters.  Part.  1. 
Plianerozonia  and  Spinulosa.  U.  S.  Nat.  Museum,  Bull.  76.  vi  + 
419  pp.  + 122  pis. 

Classification  of  Asteroidea.  History  of  systematic  works  on  North  Pacific  Asteroidea. 
Distribution  and  relationship . of  Norlh  Pacific  Asteroidea. 
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Plianerozonia.  Porcellanasterid.®.  Eremicaster.  K tenebrarius  (Fisher)  = Porcel- 
lanaster  (Erem.)  tenebrarius  Fisher  : 04  = Poreell.  waltharii  Ludwig  : 05  = Erem.  tene- 
brarius Ludwig  : 07  = Eremicaster  wallharii  Ludwig:  07,  7 figs.  E.  pacificus  (Ludwig) 
-Poreell.  pacificus  Ludwig  :05 -E.  pacificus  Fisher  : 07,  3 figs.  Ctenodiscus.  Gt. 
crispatus  (Betzius)  = Asterias  crispata  Retzius  ’05  — Ct.  australis  Lutken  ’71  = 01. 
Jcrausei  Ludwig  ’86  = Ct.  procurator  Sladen  ’89,  10  figs.  Astropectinidje.  Leptych- 
aster.  L.  arcticus  (Sars)  = Astropecten  arcticus  M.  Sars  ’51  = Astropecten  lutkeni 
Barrett  ’57  = Archaster  arcticus  Yerriee  = Leptoptg  chaster  arcticus  Sladen  ’89,  2 figs. 
L.  pacificus  Fisher  : 06,  4 figs.  L.  anomalus  Fisher  : 06  = Glyphaster  anomalus  Ver. 

: 09,  4 figs.  L.  propinquus  Fisher  : 10,  1 fig.  Astropecten.  A.  armatus  Gray  ’40 
(non  Muller  & Troschee  ’42)  = A.  erinaceus  Gray  ’40=  A.  drstedii  Lutken,  6 figs. 
A.  catifornicus  Fisher  :06,  6 figs.  A.  ormtissimus  Fisher  : 06,  7 figs.  Psila.steb. 
P.  pectinatus  (Fisher)  = Bathybiaster  pectinatus  Fisher  :04  =.  Plutonaster  abyssicola 
Ludwig  : 05,  9 figs.  Thrissacanthias.  T.  penicillatus  (Fisher ) = Persephonaster 
penicillatus  Fisher  : 05,  12  figs.  Dipsacaster.  D.  eximius  Fisher  : 04,  9 figs.  D. 
borealis  Fisher  : 10,  7 figs.  D.  laimophilus  Fisher  : 10,  7 figs.  D.  anoplus  Fisher 
: 10,  4 figs.  Dytaster.  I).  gilberti  Fisher  : 05,  5 figs.  Luidia.  L.  foliolata  Grube  = 
L.  foliata  Sladen  ’89,  7 figs.  L.  ludwigi  Fisher  : 06,  5 figs.  L.  asthenosoma  Fisher 
: 06,  3 figs.  Benthopectinidje.  Pectinaster.  P.  agassizi  evoplus  (Fisher)  = Cheiraster 
agassizi  evoplus  Fisher  : 10.  Luidiaster.  L.  dawsoni  (Verrile)  = Archaster  dawsoni 
Ver.  ’80  = Acantharchaster  dawsoni  Ver.  ’94, 9 figs.  Nearchaster.  N.  aciculosus  (Fisher) 
= Acantharchaster  aciculosus  Fisher  : 10.  K variabilis  (Fisher)  = Acantharchaster 
variubilis  Fisher  :10,  6 figs.  X.  pedicellaris  (Fish-sr)  = Acantharclmster  variabilis  pedicel- 
laris  Fisher  : 10,  4 figs.  Myonotus.  M.  intermedius  (Fisher)  = Acantharchaster  inter- 
medius  Fisher  : 10,  9 figs.  Benthopecten.  B.  acanthonotus  Fisher  : 04,  7 figs.  B. 
mutdbilis  Fisher  :10,  4 figs.  B.  daviger  Fisher  : 10,  5 figs.  Odontasterid.e.  Odontas- 
ter.  O.  crassus  Fisher  : 04,  5 figs.  Goniasterid.e.  Notes  on  certain  genera.  Synopsis 
of  the  family.  Gephyreaster.  G.  swifti  (Fisher)  = Mimaster  swifti  Fisher  : 04, 10  figs. 
Pseudarchaster.  Ps.  parelii  (Duben  & Koren)  = Astropecten  parelii  Duben  & Koren 
’44  = Archaster  parelii  M.  Sars  ’61  = Archaster  parelii  var.  longobrachialis  Danielssen  & 
Koren  ’76  = Plutonaster  (Tethy  ester)  parelii  Sladen  ’89  = Plutonaster  parelii  Bell  ’92  = 
Pseudarchaster  intermedius  Sladen  ’89  = Pseudarch.  tessellatus  var.  arcticus  Sluiter  95  — 
Astrogonium  parelii  Kcehler  : 07,  4 figs.  Ps.  parelii  alascensis  Fisher  = Ps.  alascensis 
Fisher  : 04,  6 figs.  Ps.  pusillus  Fisher  : 01,  9 figs.  Ps.  dissonus  Fisher  .10,  5 figs. 
Mediaster.  M.  (vqualis  Stimpson  ’57,  7 figs.  M.  tenellus  Fisher  : 04,  8 figs.  Cera- 
master.  C.  japonicus  (Sladen)  = Pentagonaster  japonicus  Sladen  ’89  = Mediaster 
japonicus  Verrill  ’99,  4 figs.  O.  leptoceramus  (Fisher)  = Tosia  leptocerama  Fisher 
: 04,  6 figs.  C.  patagonicus  (Sladen)  = Pentagonaster  patagoniais  Sladen  ’89  = Astrogoni- 
um granulare  Whiteaves?  ’86  = Mediaster  patagonicus  \er.  99,  4 figs.  0.  clarlci 
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Fisher  : 10,  7 figs.  G.  arcticus  (Terrier'  = Tosia  arclica  Yer.  : 09,  1 figs.  Cladas- 
ter.  C.  validus  Fisher  : 10,  2 figs.  Hippasteria.  II  splnosa  Ve  krill  : 09,  G figs. 
II.  spinosa  Jcurilensis , n.  subsp.,  2 figs.  II.  leiopelta  Fisher  : 10,  5 figs.  IT.  lelopelta 
urmata , n.  subsp.,  3 figs.  II.  heathi  Fisher  : 04,  5 figs.  II.  calif omica  Fisher  : 04, 
G figs.  Cryptopeltaster.  C.  lepidonOtus  Fisher  : 01,  5 figs.  Linckudje.  Lixckia. 
I.  columbkc  Gray  ’40  = L.  ornithopus  Yer.  ’G7  = L.  diplax  Perrier  ’75  = I.  pacijica  var. 
diplax  Sladen  ’89— Phataria  (L.)  fasciaUs  Monks  :03 =Phataria  (I.)  tmifascialis 
Gray  var.  bifascialis  Monks  : 04,  7 figs.  Astebopidje.  Dermasterias.  D.  inibricata 
(Grube ) = Asteropsis  imbricata  Grube  ’57  = D.  inermis  Perrier  ’7 5 = “ Der master  ” 
imbricatus  Whiteaves  ’86,  3 figs. 

Spinulosa.  Asterintdje.  Asterina.  A.  miniata  (Brandt)  = Asterias  miniata  Brandt 
’35  = Aster  is  cus  miniatus  Stimpson  ’57,  8 figs.  Echinasterid.e.  Poraniopsis.  1*.  injlata 
(Fisher)  = Alexandraster  injiatus  Fisher  : 06,  5 figs.  P.  injlata  Jlexilis  Fisher  : 10,  3 figs. 
Henricia.  H.  sangtdnolenta  (O.  F.  Muller)  = Asterias  sanguinolenta  O.  F.  Muller  1776 
— Asterias  pertusu,  O.  F.  Mull.  1776  = Asterias  oculata  Pennant  1777  = Asterias  sponglosa 
Fabricius  1780  = Asterias  seposita  Retzius  1783  = Lin<  Jcia  oculata  Forbes  ’39  = Henricia 
oculata  Gray  ’40  = Cribrella  oculata  Forbes  ’41  = Echinastei'  ocidatus  Mull.  & Trosch.  ’42 
= Echinaster  sanguinolentus  M.  Sars  ’44  = Echinaster  sarsii  Mull.  & Trosch.  ’44  = Lin- 
ckia  pertusa  Stimpson  ’53  = Cribrella  sanguinolevta  Lutken  ’57,  8 figs.  II.  saiuguimlenta 
eschrichtii  (Mull.  & Troschel)  = Echinaster  eschrichtii  Mull.  & Troschel  ’42  = Cribrella 
eschrichtii  Duj.  & Hupe  = Or.  sanguinolenta  Murdoch  ’85  = Cribrella  oculata  Ludwig  ’86 
= Henricia  tumida  Yer.  : 09,  5 figs.  H.  leviuscula  (Stlmpson)  = Linckia  leviuscula 
Ftimpson  ’57  = Chadaster  californicus  Grube  ’65  = Cribrella  lawiuscula  Whiteaves ’78  = 
II  leviuscula  crassa  Clark  : 01  = 11  leviuscula  attenuata  Clark  :01,  7 figs.  II  levius- 
cula multispina  Fisher  : 10,  6 figs.  H.  leviuscula  dyscrita , n.  subsp.,  5 figs.  H. 

leviuscula  annedens  Fisher  : 10,  3 figs.  II  aspera  Fisher  : 06,  5 figs.  II  spiculifera 
(Clark)  = Cribrella  spiculifera  Clark  : 01.  II  asthemictis  Fisher  : 10,  3 figs.  H. 
longispina  Fisher  : 10,  4 figs.  II  longispina  aleutica  n.  subsp.,  1 fig.  II  polyacantha 
Fisher  : 06,  5 figs.  II  clarki  Fisher  : 10,  4 figs.  Solasteridas.  Solaster.  8.  endeca 
(Lin.)  = Asterias  endeca  Lin.  1771  = Asterias  aspera  O.  F.  Muller  1776  = Asterias 
alboverrucosa  Brandt  ’35  —Stellonia  endeca  Agassiz  ’35  = Solaster  ( Endeca ) endeca  Gray 
’40 = Solaster  galaxides  Yer.  : 09,  4 figs.  S.  stimpsoni  Yer.  ’80  = Asterias  endeca  var. 
decemradiata  Brandt  (?)  ’35  —S.  decemradiatus  Stimpson  (?)  ’57=  Crossaster  vancouver- 
ensis  de  Loriol  ’97  = S.  endeca  decemradiata  Clark  : 01,  6 figs.  S.  dawsoni  Yer.  ’80  = 
S.  endeca  Murdoch  ’85,  7 figs.  S.  paxiUatus  Sladen  ’89,  6 figs.  S.  exiguus  Fisher 
:10,  5 figs.  S.  borealis  (Fisher)  = Crossaster  borealis  Fisher  : 06,  7 figs.  S.  hypo- 
thrissus  Fisher  : 10,  4 figs.  S.  papposus  (Lin.)  = Asterias  papposa  Lin.  1767  = Asterias 
helianthemoides  Pennant  1777  — Asterias  affinis  Brandt  ’35  = Stellonia  papposa  Agassiz 
’35  = Solaster  (. Polyaster ) papposa  Gray  ’40  = Crossaster  papposus  Mull.  A Trosch. 
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’40,  0 figs.  S.  japonicus,  n.  sp.,  1 fig.  Heterozoxias.  H.  alter  natus  (Fkhep.)  =s 
Crossaster  altematus  Fisher  : 06,  6 figs.  Lophaster.  L.  furcilliger  Fisher  : 04,  11 
••  figs.  I.  furcilliger  vexator  Fisher  : 10,  4 figs.  Korethrasteridje.  Pekebolaster. 

P.  Hseriodis  Fisher  : 05,  7 figs.  Pterastebihe.  Pteraster.  P.  militaris  (O.  F. 
Miller)  = Asterias  militaris  O.  F.  M elder  1776  = Asteriscus  militaris  Mull.  «fe 
Trosch.  ’42 = Pt.  aporus  Ludwig  ’86,  2 figs.  P.  trigonodon  Fisher  :10,  5 figs.  P. 
gracilis  (Clark)  = Bdaster  gracilis  Clark  : 01.  P.  jordani  Fisher  : 04,  5 figs.  P. 
marsippus  Fisher  : 10,  4 figs.  P.  coscinopeplus  Fisher  : 10,  3 figs.  P.  temnochiton 
Fisher  : 10,  5 figs.  P.  pul  villus  Sabs  ’61,  2 figs.  P.  multispinus  Clark  : 01.  P. 
tesselatus  Ives  ’88,  5 figs.  P.  tesselatus  arcuatus,  n.  subsp.,  1 fig.  P.  obscurus 
(Perkier) = Hexaster  obscurus  Perrier  ’91  = P.  ( Temnaster ) hexactis  Yer.  ’94 =P. 
hexadis  Doderleix  ’89  = Temnaster  hexactis  Yer.  ’95  = P.  octaster  Yep,.  : 09,  6 figs. 
Diplopteraster.  D.  multipes  (Sars)  = Pteraster  multipes  Sars  ’65  = Betaster  multipes 
Sladex  ’89,  2 figs.  Hymexasteb.  H.  koehleri  Fisher  :10.  2 figs.  II.  perissonobjis 
Fisher  : 10,  10  figs.  II  guadrispinosus  Fisher  : 05,  5 figs. 

: 13.  Four  New  Genera  and  Fifty-eight  New  Species  of  Starfishes  from 
the  Philippine  Islands,  Celebes,  and  the  Moluccas.  Proc.  U.  S.  Nat. 
Mus.  43,  p.  599-648.  Publ.  Feb.  5. 

Porcellaxastertd.e.  ; Sidon aster  psilonotus , n.  sp.  Ctenodiscus  orientalis,  n.  sp. 
G oxiopECTiNiDiE.  Gordopectm  asiaticus,  n.  sp.  Pbioxasteb  Yerrill.  P.  ancdogus, 
n.  sp.  P.  gracilis , n.  sp.  P.  megaloplax,  n.  sp.  Astropectinidje.  Astrop.  acanthifer 
phragmorus , n.  subsp.  Astrop.  ereraicus,  n.  sp.  Astrop.  luzonicus,  n.  sp.  Astrop. 
teneUuSy  n.  sp.  Astrop.  pedicellar’is , n.  sp.  Ctenopleura,  n.  g.  Ct.  astropectinides, 
n.  sp.  Ctekophokaster  diploctenius,  n.  sp.  Psilaster  gotoi,  n.  sp.  Psil.  robustus,  n.  sp. 
Astromesites,  n.  g.  A.  campxictus,  n.  sp.  Persephoxaster  Alcock.  P.  euryadis, 
ii.  sp.  P.  anchistusy  n.  sp.  P.  luzonicus,  n.  sp.  P.  tenuis,  n.  sp.  P.  midticindus, 
d.  sp.  P.  suluensis,  n.  sp.  P.  cediplax,  n.  sp.  P.  hcdyrogenys , n.  sp.  P.  monostcechus, 
n.  sp.  Tritoxaster  evorus , n.  sp.  Dipsacastep.  diaphorus,  n.  sp.  Patagiasteb 
splucrioplax,  n.  sp.  Dttasteb  Sladex.  Koremaster  n.  subg.  D.  (K.)  evaulus,  n.  sp. 
G OXLVSTERED53 . Memasteb  notabUis,  n.  sp.  Pseudarchastep.  oligopoi'us , n.  sp.  Aphbo- 
ditaster  microce'ramus,  n.  sp.  Paragoxaster  Sladex.  P.  denipes  hypacanthus,  n. 
subsp.  P.  stenostichus,  n.  sp.  Perissogoxaster,  n.  g.  P.  insignis,  n.  sp.  Rosas  ter 
Perrier.  B.  nannus , n.  sp.  B.  mimicus , n.  sp.  B.  mamillatus,  n.  sp.  Isymphasteb 
Sladex.  JY.  euryplax,  n.  sp.  N.  dysci'itus,  n.  sp.  AT.  mucronatus,  n.  sp.  X.  leptodo- 
rnus,  n.  sp.  AT.  moluccanus,  n.  sp.  AT.  arthrocnemis , n.  sp.  AT.  meseres , n.  sp.  A". 
hdbrotatus , n.  sp.  A7,  atopus,  n.  sp.  Ceramaster  smithi , n.  sp.  Peltaster  cycloplax, 
n.  sp.  Sphjeriodiscus  scrotocryptus,  n.  sp.  Icoxaster  perierdus , n.  sp.  Astroceramtjs 
lionotus , ri  sp.  Astroc.  sphcvriostidus,  n.  sp.  Calllvster  corynetes , n.  sp.  Astrothauma, 
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n.  g.  A.  euphylacteum,  n.  sp.  Anthenoides  Perrier.  A.  granulosus , n.  sp.  A. 
lithosorus,  n.  sp.  A.  rugulosus,  n.  sp. 

Forbes,  E. 

* ’52.  Sutherland’s  Journal  of  a Yoyage,  vol.  ii,  App.  p.  ccxiv.  Cited 

after  Duncan  and  Sladen. 

Giebel,  C.  G. 

* ’62.  Bemerkungen  iiber  einige  Astropecten-Arten.  Zeitsclir.  ges.  Natur- 

wiss.,  Bd.  20,  p.  324-32G.  Cited  after  Ludwig. 

Gray,  J.  E. 

’40.  A Synopsis  of  tlie  Genera  and  Species  of  the  Class  Hypostoma 
(Asterias,  LiNN/EUs).  Ann.  Mag.  Nat.  Hist.,  vol.  vi,  p.  175-184  -f 
p.  275-290. 

Comparison  of  Linck’ s genera  and  those  of  later  authors  : Pentagon  aster  = Goxiaster 
Agassiz = Scutasteries  Brain v.  Pentaceros  = Goxiaster  Agassiz  = Asterina  Nardo 
=Pratastekias  Brainv.  Astropecten = Steelaria  Nardo  = Asterias  Agassiz.  Par- 
mipes  = Anseropoda  Nardo = Parmasterias  Brainy.  Sterra  coriacea  = Sterronia 
P orbes  = Sterronia  part  Nardo  = Pentasterias  + Sorasterias  Brain v.  Pentadacty- 
rosaster  = Crebrerra  Agassiz  non  Edwards =Linckia  Nardo  non  Agassiz.  Octactis 
+ Enne  actis -f Dec  actis  -f-  Dodec  actis + T riskacdec  actis = Son  aster  Forbes = Sterronia 
part  Nardo  & Agassiz. 

Comparison  of  Nardo’s  genera  i’33)  with  those  of  Linck:  Sterrarri  = Astropecten 

Linck.  Sterronia  = Sterra  coriacea  Linck  and  his  other  genera  enumerated  above. 
Asterina  = Pentaceros  Linck  part.  Anseropoda  = Parmipes  Linck.  Linckia  = Pen- 
tad act  yros  aster  Linck. 

Comparison  of  Agassiz’s  genera  and  those  of  others  : A sterias  = Astropecten  Linck 

= Sterrarr\  Nardo.  Cceraster  (fossil).  Goniaster  = Pentagonaster-J- Pentaceros 
Linck.  Ophidiaster,  a new  sp.  Linckh.  = Crebrerra  = Pentadactyrosaster  Linck. 
Sterronra  Nardo  = Sterra  coriacea  Linck  etc.  asa  hove.  Asterina  Nardo.  Parmipes 
Linck = Anseropoda  Nardo.  Curcita  Agassiz  for  Ast.  discoidea  Lam. 

Asteriad^e.  Asterias.  Ast.  aster , n.  sp.  Ast.  calamaria,  n.  sp.  Ast.  gladalis  Linck 
= Ast.  spinosa  Pennant.  Ast.  rustica,  n.  sp.  Ast.  echinata , n.  sp.  Ast.  holsatica 
Betzius  = Ast.  violacea  O.  F.  Murrer = Ast.  gladalis  John.  Ast.  rubens  Linne.  Ast. 
katherince,  n.  sp.  Ast.  wilkinsonii , n.  sp.  Ast.  helianthus  Lam.  Ast.  cumingii,  n.  sp. 
Ast,  multiradiata , n.  sp.  Tonia,  n.  g.  T.  atlantica,  n.  sp.  Astropectintdje.  Nalt- 
ricia,  n.  g.  JS\  pulchella,  n.  sp.  Astropecten.  Astrop.  corrdculatus  Linck.  Astrop. 
polaris  — Asterias  polaris.  Astrop.  stellar  is.  Astrop.  duplicatus,  n.  sp.  Astrop.  auran- 
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tiacus = Asterias  aurantiaca  Linn.  Astrop.  stdlcUus , n.  sp.  Astrop.  armatus,  n.  sp. 
A strop,  echinatus  Linck.  Astrop.  marginatus , n.  sp.  = ? Astrop.  firribriatus  Linck. 

Astrop.  regal'is,  n.  sp.  Astrop.  erinaceus,  n.  sp.  Astrop.  mauritianus,  n.  sp.  Astrop. 

mesodiscus  Linck.  Astrop.  gracilis,  n.  sp.  Astrop.  irregularis  Linck.  Astrop.  dubius. 

Astrop.  regularis  Linck.  Astrop.  longipes,  n.  sj).  Luidia.  Luid.  fragUlisima 

Forbes  ’39  = Asterias  rubens  Johnston.  Luid.  savignii  = Asterias  savignii  Audouin. 
Luid.?  ciliaris = Asterias  cUiaris.  Petalaster,  n.  g.  Petal,  hardwickii,  n.  sp.  Petal,. 
Columbia.  Solaster.  Sol.  endeca  Forbes  = Asterias  endeca  Linn.  = Ast.  aspersa  O.  F. 
Muller.  Sol.  papposa  Forbes  = Asterias  papposa  Linn.  = Ast.  stellata  Retzius.  Hen- 
ricia  (Forbes  non  Nardo),  n.  g.  Hen.  oculata  Gray = Asterias  oculata  Pennant = 
? Asterias  seposita  Pennant.  Pentacerotida:.  Culcita,  n.  g.  C.  schmideliana  — Asterias 
schmiddiana  Retzius = Ast.  placenta  — Ast.  discoidea  Lamarck.  Pentaceros,  n.  g. 
Pentac.  grandis  Seba.  Pentac.  reticulatus  = Asterias  reticulata  Linn.  Pentac.  gibbus 
Linck.  Pentac.  cumingii,  n.  sp.  Pentac.  hiulcus  Linck  = Asterias  nodosa  a Lamarck. 
Pentac.  chinensis.  Pentac.  franklinii.  I*entac.  muricatus  Linck  = Asterias  linckii  Blain- 
ville  = Ast.  nodosa  Lamarck.  Pentac.  nodosa  = Asterias  nodosa  Gmelin  (part). 
Pentac.  aculeatus  Seba.  Pentac.  armatus,  n.  sp.  Stellaster,  n.  g.  St.  chUdreni. 
Comptonia,  n.  g.  Comp,  elegans,  n.  sp.  (fossil).  Gymnasteria,  n.  g.  G-ymn.  spinosa. 
Gymn.  inermis.  Paulia,  n.  g.  P.  horrida.  Randasia,  n.  g.  P.  luzonica.  Anthenea, 
n.  g.  An.  chinensis  = Asterias  chinensis  Gray.  Hosea,  n.  g.  H.  Jiavescens.  Hip- 
pasteria,  n.  g.  Hipp.  europaea  = Asterias  equestris  Pennant.  Hipp.  johnstoni  =• 
Asterias  johnstoni  Gray  ’36.  Caleiaster.  Call.  chUdreni,  n.  sp.  Goniaster.  Gon. 
cuspidatus = Pentagonaster  semilunatus  cusphdatus  Linck.  Gon.  seboe  Seba.  Goniaster 
regularis  Seba  = Pentagonaster  regularis  Linck.  Pentagonaster,  n.  g.  Pent,  pulchellus 

— Asterias  pulchella  Gray.  Tosia,  n.  g.  T.  australis.  Echinaster,  n.  g.  Echin. 
ellisii  Gray  = Asterias  echinus  Solander  & Elus  = As£.  echinites  Lamarck.  Echin. 
Solaris = Asterias  Solaris.  Othilia,  n.  g.  Oth.  spinosa  = Asterias  spinosa  Retzius 

— Pentadactylosaster  spimsus  Linck  = Ast.  ecldnophora  Lamarck.  Oth.  aculeata. 
Oth.  multispina.  Oth.  purpurea.  Oth.  luzonica.  Metrodira,  n.  g.  Met.  subulata. 
Rhopia,  n.  g.  = Stellonia  Agassiz  part.  lih.  seposita  = Asterias  seposita  Retzius 
1783  = Pentadactylosaster  reticulatus  Linck  = Stellonia  seposita  Agassiz.  Ph.  mediler- 
ranea.  Ferdina,  n.  g.  F.  Jiavescens.  F.  cumingii.  Dactyeosaster,  n.  g.  Dad. 
cylindricus  = Asterias  cylindrica  Lamarck.  Dad.  gracilis.  Tamaria,  n.  g.  T. 
fusca.  Cistina,  n.  g.  Cist,  columbice.  Ophidiaster.  Oph.  aurantius.  Oph.  leachli. 
Oph.  guildingii,  n.  sp.  Oph.  attenuatus.  Oph.  pyramidatus.  Linckia  (non  Micheli) 
Nardo  & Agassiz  non  Persoon  nec  Cay.  L.  typus  Xardd  = Pentadactylosaster  mUiaris 
Linck = Asterias  Icevigata  Linn.  Lam.  L.  crassa.  L.  brown’d  Rumph.  L.  leach’d.  L. 
guildingii.  L.  pacifica.  L.  Columbia ?.  L.  unifasciaVis.  L.  bifascialis.  L.  pulchella. 
L.  intermedia.  L.  erythraxi.  Fromia,  n.  g.  Fr.  milleporella  = Asterias  seba ? Biainv 
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— Ast.  miUepora  Lamarck.  Gomophia,  n.  g.  G.  egyptiaca.  Nardoa,  n.  g.  A”. 

variolata  = Asterias  variolatus  Lamarck = Pentadadylosaster  variolatus  Linck  = LincJcia 
variolosa  Nardo.  N.  agassizii,  n.  sp.  N.  tuberculata , n.  sp.  Narcissia,  n.  g.  A”. 
tcneriffai.  Nectria,  n.  g.  Nec.  oculifera  = Asterias  oculifera  Lamarck.  Nepanthia, 
n.  g.  Nep.  tessellata.  Nep.  maculata.  Mithrodia,  n.  g.  M.  spinulosa = Asterias 
clavigera  Lamarck  = Pentadadylosaster  reticulatus  Linck  = Ast.  reticulata  Blainville 
Man.?  non  Linn,  nec  Lam.  Uniophora,  n.  g.  Un.  globifera.  Asterinid.e.  Palmipks. 
P.  membranaceus  Linck  = Asterias  membranacea  Retzius  & Lam.  = Ast.  placenta  Pen- 
nant =^4^.  cartUaginea  Fleming  ==  Ast.  rosacea  I<am.  P.  stokesii.  Porania,  n.  g.  P. 
gibbosa  = Asterias  gibbosus  Leach  ’17 =?  Ast.  equestris  Thompson  = Goniaster  templetoni 
Forbes  ’39.  Asterina.  A.  gibbosa  Forbes  = Asterias  gibbosa  Pennant  = Pentaceros 
plicatus  et  concavus  Linck  = Asteriscus  exigua  = ? Asterias  minuta  Linn.  = Asterias  stel- 
lata  obtusa  ciliata  Linn.  = ? Asterina  minuta  Agassiz  = Asterias  pulchella  Blainv.  A. 
burtonii.  A.  minuta  — ? Asterias  minuta  Linn.  Gmelin  = Asterias  exigua  Lam.,  var.  1 
<fc  2.  A.  krausii , n.  sp.  A.  gunnii,  n.  sp.,  2 var.  or  1 var.  & 1 monstrosity.  A. 
calcar  — Asterias  calcar  Lam.  Patiria.  P.  coccinea.  Socomia , n.  g.  S.  paradoxa. 

’47.  Descriptions  of  Some  New  Genera  and  Species  of  Asteriadao.  Ann. 
Mag.  Nat.  Hist.,  vol.  xx,  p.  193-204. 

Culcita.  C.  schmideliana  = A.  schmideliana  Retzius  = A.  discoidea  Lam.  C.  pentangu- 
laris.  Randasia,  n.  g.  li.  granulata , n.  sp.  Pi.  spinulosa,  n.  sp.  Asterodiscus.  A. 
elegans.  Pentaceros  granulosus.  Stellaster  incei.  Stell.  belcheri.  Calliderma.  C. 
emma.  Anthenea.  A.  tuberculosa.  A.  granulifera.  Hosia  spinulosa.  Astrogonium  (re- 
stricted). A.  granularis  = Asterias  granularis  Retzius.  A.  miliare.  A.  inrvquale.  A. 
tuberculatum.  A.  paxillosum.  Pentagonaster  dubeni.  Tosia,  n.  g.  T.  grandis.  T. 
aurata.  T.  tuber cularis.  Tosia  rubra.  T.  australis  Gray  ’40.  Petricia.  P.  punctata. 
Patiria.  P.  coccinea  Gray  — Asteriscus  coccineus  M.  T.  P.  granifera  = ? Asterias 
granifera  Lam.  ? var.  a petits  grains  Oudart.  P.  ocellifera  = Asterias  ocellifera  Lam. 
P.  obtusa.  P.  ? crassa.  Pteraster  capensis.  Ganeria.  G.  falklandica. 

’66.  Synopsis  of  tlie  Species  of  Starfish  in  the  British  Museum.  (With 
Figures  of  Some  of  the  New  Species.)  18  pp.-;-16  pis. 

Asteriadje.  Asterias.  A.  aster.  A.  calamaria.  A.  tenuispina  = A.  glacialis  Grube  = 
A.  spinosa  Pennant  — A.  savaresii  Chiaje.  A.  rustica=  A gelatinosa  Meyer.  A echi- 
nata.  A.  glacialis  Muller  = A.  angulosa  Muller  = Stellonia  glacialis  Nardo  = S. 
angulosa  Agassiz.  A.  holsatica  — A.  violacea  Muller  = A.  glacialis  John.  A.  rubens  — 
Stellonia  rubens.  A.  katherince.  A.  wilkinsonii.  A.  helianthus= Stellonia  helianthus.  A. 
cumingii.  A.  multiradiata.  Uniophora.  U.  globifera.  Margabaster.  M.  graniferus 
= Asterias  granifera  Linck =?  Asterias  serrulata  E.  [ncyclopedie]  M.  [ethodique]  == 
Ast.  janthina  Brandt.  Tonia.  T.  atlantica  = Asterias  aurantia  Meyer =Stichaster 
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strvdus  M.  T.  ’W  = Asteracanthion  aurantiacum  M.  T.  ’42.  Mithbodia.  M.  spinulosa 
= Asterias  clavigera  Lam . = Pentadadylosaster  reticulatus  Lixck  = Asterias  reticulata 
Bxaixv.  Max.?  non  Lixx.  nec  Lam.  = Asterac.  linckii  M.  T.  Astropectixuxe.  Nau- 
bicia.  X.  pulchella  = ? Stellaster  sidcatus  Mobius.  Astropectex.  A.  polar  is  = Ctenodiscus 
polaris  M.  T.  = Ct.  crispatus  Lutkex  = Aster ias  crispata  Betzius  = ? Astrop.  corniculatus 
Lixck  = Ct.  pygmwus  M.  T.  A.  stellaris  = Archaster  typicus  M.  T.  ’40.  A.  duplicatus 
— A.  brasiliensis  M.  T.  A.  aurantiacus  — Asterias  aurantiaca  Lixx.  A.  stellatus = A. 
valenciennii  M.  T.  A.  armatus.  Ditto  var.  pulcher.  A.  echinatus.  A.  marginatus  — 
?A.  fimbriatus  Lixck.  A.  regalis.  A.  erinaceus.  A.  mauritianus  = Archaster  amjulatus 
M.  T.  A.  mesodiscus.  A.  gracilis.  A.  irregularis = Asterias  aurantiaca  Mcxxeb  = 
?Ast.  johnstonii  Chiaje.  A.  dubius.  A.  regular  is  = Asterias  petalodea  Betz.  A.longipes. 
Luidia.  L.  fragiVtssirna  Forbes  ’39  = Asterias  rubens  Johxstox.  L.  savignii = Asterias 
savignii  Audouix.  L.  ciliaris.  Petaxaster  = Chaetaster  M.  T.  1\  hardwickii.  P. 
Columbia.  Soxaster  = Crossasteb  M.  T.  S.  endeca  Forbes  = Asterias  endeca  Lixx.  = 
Ast.  aspersa  Muxxer.  S.  papposus  Forbes = Asterias  papposa  Lixx.  = Ast.  stellata 
Ketz.  Hexbicia=Lixckia  Forbes  non  Nardo=Echixaster  sp.  M.  T.  H.  oculata 
= Asterias  oculata  = Ast.  seposita  Betz . — Ecliinaster  oculatus  M.  T.  = Linckia  oculata 
Forbes.  Pextacerotidje.  Cuxcita.  C.  scltmideliana  — Asterias  schmideliana  Betz.  = 
Ast.  discoidea  Lam.  = Ast.  placenta  Lam.  = Cal.  discoidea  Agassiz,  2 figs.  ? C.  pentan- 
gularis,  2 figs.?  Asterodiscus.  A.  elegans,  4 figs.  Pextaceros.  P.  grandis.  P. 
reticulatus  = Asterias  reticulata  Linx.  = Oreaster  reticulatus  M.  T.  P.  gibbus.  P. 
cumingii.  P.  nodosus  = Ast.  nodosa  a Lam.  P.  chinensis.  P.  franklinii , 2 figs.  P. 
muricatus  = Asterias  linckii  Bxaixv.  = Ast.  nodosa  Lam.  = Oreaster  turritus  M.  T.  P 
granulosus , 4 figs.  P.  modcstus , 2 figs.  P.  nodosus  = Asterias  nodosa  Gmexix  part.  = 
Oreaster  nodosus  M.  T.  P.  aculeatus  = Oreaster  aculeatus  M.  T.  P.  armatus  = Oreaster 
armatus  M.  T .—  Goniodiscus  conifer  Mobius,  4 figs.  Stexxaster.  S.  childreni,  2 figs. 
. S',  belcheri , 2 figs.  S.  incei,  2 figs.  Dorigoxa.  I),  reevesii,  2 figs.  Comptoxia.  C. 
elegans.  Caxxxderma.  C.  emma , 2 figs.  Gymxasteria.  G.  spinosa  = Asterias  carini- 
fera  Lam.  = Asteropsis  carinifera  M.  T.  G.  inermis.  Pauxia.  P.  horrida,  1 var. 
Baxdasia.  P.  granulata , 2 figs.  P.  spinulosa,  2 figs.  P.  luzonica.  Axthexea.  A. 
chinensis  — Asterias  chinensis  = Ast.  pentagonula  Lam.  = Goniodiscus  pentagonula  M.  T.= 
Goniaster  articulatus  Agassiz.  A.  tuberculosa,  2 figs.  A.  granulifera,  2 figs.  Hosea. 
H.  Jlavescens.  If.  spinulosa,  3 figs.  Hippastebia.  Ilipp.  europan  — Asterias  equestris 
Pexxaxt  = Ast.  phrygiana  Parexius  = Goniaster  phrygianus  M.  T.  Hipp.  johnstoni  — 
Asterias  johnstoni.  Ilipp.  plana  — Pentaceros  planus  Lixck  = Asterias  equestris  Gmexix 
& Lamk.  Ilipp.  cornuta  = Pent.  longiorum  cornnum  Lixck.  Caxxiasteb.  C.  childreni , 
4 figs.  Astbogoxium.  A.  granulare,  2 figs.  A.  miliare,  2 figs.  A.  inaiquale.  A.  tuber - 
cvlatum,  2 figs.  A.  pax'dlosum,  2 figs.  Goxiaster.  G.cuspidatus=Astrogoniumtessela- 
ium  M.  T.  =?  Asterias  tessellata  Bxaixv.  = Pentagonaster  semilunatus  cuspidatus  Lixck = 
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Aster  las  tesscllata  d.  & c.  Lam.  G.  seba\  G.  regularis  = Pentagonaster  regularis  Linck. 
Pentagonaster.  P.  pulchellus  = Astrogonlum  pulchellum  M.  T.  = Aster ias  midleri  Agassiz 
MS.  = Stephanaster  elegcms  Ayres  = Asterias  pulchella,  2 figs.  P.  abnormalis,  3 figs.  P. 
diibeni,  3 figs.  Tosia.  T.  grandis , 2 figs.  T.  aurata , 2 figs.  T.  tubercularis,  2 figs.,  var. 
or  young.  T.  rubra,  2 figs.  T.  australis  — Astrogonlum  australe , 2 figs.  Echinaster. 

E.  ellisii = Asterias  echinus  Solander  & Ellis  = Echinaster  Solaris  M.  T.  = Asterlas 
echinites  Lam.  E.  Solaris  — Asterias  Solaris  (Naturf  orscher) . Othilia  *=  Echinaster  sp. 
M.  T.  0.  spinosa  = Asterias  spinosa  Retz.  = Pentadactylosaster  spinosus  Linck  = Aste- 
rias  echinophora  Lam.  non  Chia.te.  = Stellaria  spinosa  Nardo  Agassiz  — Echinaster 
spinosus  M.  T.  0.  aculeata.  0.  multispina = Echinaster  brasUiensis  M.  T.  0.  purpurea 
— Echinaster  fallax  M.  T.  0.  luzonica.  Metrodira.  31.  subulata  = Scytaster  subulatus. 
Ehopia  = Stellonia  (part.)  Agassiz.  It.  seposita  Gray  ’40  = Echinaster  sepositus  M.  T.= 
Asterias  sanguinolenta  & Ast.  sagena  Retz.  = Echinaster  sanguinolentus  M.  T.  = Aste- 
rias seposita  Retz  = Pentadactylosaster  reticulatus  Linck = Stellonia  seposita  Nardo 
Agassiz.  P.  mediterranea , var.?  Ferdina.  F.  jiavesccns.  F.  cumingii.  Dactylosas- 
ter.  D.  cylindricus  = Asterias  cylindrica  Lam.  D.  gracilis.  Tamaria.  T.  fasca. 
Cistina.  G.  Columbia Ophidiaster.  0.  aurantius  = Asterias  ophi/liana  Lamk.  = 
? Ophidiaster  ophidianus  Agassiz.  0.  leach'd  = ? Asterias  cylindricus  Lamk.  = Ophidiaster 
cylindricus  M.  T.  0.  guildingii  Gray,  2 var.  0.  attenuatus.  0.  pyramidatus.  Lin- 
ckia= Ophidiaster  M.  T.  L.  typus—  Ophid.  miliar  is  M.  T.  = Pentadactylosaster  miliaris 
Linck  = Asterias  laevigata  Linn.  = Ast.  cometa  Blainv.  X.  crassa.  L.  brownii.  L. 
leachii.  L.  guildingii.  L.  pacifica.  L.  Columbia ?.  L.  unifascialis  = ? Ophidiaster 
suturalis  M.  T.  L.  bifascialis.  L.  pulchella.  L.  intermedia.  L.  erythrcea.  Fro:mia. 

F.  milleporella  Gray  ’40  = Scytaster  poster ius  M.  T.  = Asterias  sebce  Blainv.,  3 var. 
Gomophia.  G.  egyptica.  Nardoa  = Scytaster  sp.  M.  T.  AT.  variolata  Gray  ’40  = 
Scytaster  variolatus  M.  T.  = Asterias  variolatus  Retz  . — Pentadactylosaster  variolatus 
Linck = Linckia  variolata  Nardo.  AT.  agassizii,  1 var.,  3 monstrosities.  AT.  tuberculata. 
Narcissia.  AT.  teneriffce.  Nectbia.  A T.  ocellifera  Gray  ’40  = Asterias  oculifera  Lamk. 
=?  Goniodiscus  ocelliferus  M.  T.  Nepanthia.  N.  tesscllata.  AT.  mamlata.  Asterini- 
D2E.  Palmipes.  P.  merribranaceus = Asleriscus  palmipes  M.  T.  = Ast.  membranacea  Retz. 
& Lamk.  = J.s£,  placenta  Pennant  = Ast.  cartilaginea  Fleming = Ast.  rosacea  Lamk.  P. 
stokesii— Asterias  rosacea  var.  Lamk.  = Asteriscus  rosaceus  M.  T.  Porania=Aster- 
opsis  sp.  Muller.  P.  gibbosa  Gray  ’40  = Asterias  pulvillus  O.  F.  Muller  = Asterops'is 
pulvillus  M.  T.  = Asterias  gibbosus  Leach =? Asterias  equestris  Thompson  = Goniaster  tem- 
pletoni  Forbes  ’39.  Asterina.  A.  gibbosa  = Asterias  gibbosa  Pennant  = Penlaceros  plicatus 
et  concavus  Linck = Asteriscus  exigua  Pet.  Gaz.  =?^4s.  minuta  Linn.  = Ast.  stellata 
obtusa  ciliata  Linn.  =?  Asterina  minuta  Agassiz  — Asterias  pulchella  Blainv.  = Asterias 
vermiculata  M.  T.  A.  burtonii.  A.  minuta = Asteriscus  minutus  M.  T.  = Asterias  minuta 
Linn.  = Asterias  exigua  Lamk.,  2 var.,  2 monstrosities.  A.  Jcrausii.  A.  gunnii,  2 var. 
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or  1 var.  and  1 monstr.  A.  calcar = Asterias  calcar  Lamk.  Petbiclu  P.  punctata , 
2 figs.  Fatima.  P.  coccinea  = Astei'iscus  coccineus  M.  T.  P.  granifera  = ? Asterias 
graniferct  Lam.,  var.  a petits  grains  Oudart,  1 var.  P.  oceUifera=??  Goniodiscus 
ocelliferus  M.  T.  = Asterias  ocellifera  Lam.  P.  obtusa.  P.  ?crassa.  Pteraster.  Ft. 
miliaris  M.  T . = Asterias  mil  laris  O.  F.  M eller  = Asteriscus  miliaris  M.  T.  Ft.  capensis. 
Ganeria.  G.  falklandica.  Socomia.  S.  paradoxa. 

’72.  List  of  Ecliinoderms  collected  by  Robert  M’ Andrew,  Esq.,  F;  R.  S., 
in  tlie  Gulf  of  Suez  in  tlie  Red  Sea.  Ann.  Mag.  Nat.  Hist.,  4th. 
ser.,  vol.  10,  p.  115-125. 

Jlhopia  seposita  Gray  = Asterias  seposila  Ketzius  = Crdn'ella  seposila  Dujarbin  & Hupe. 
Linclda  typus  Gray  = Asterias  laevigata  Linne  = Ophidiaster  miliaris  M.  T.  Gomophia 
cegyptica  Gray.  Astei'iscus  pentagonus  Dujardin  & Hupe = Asterias  calcar  Aud,  As- 
terina  burtonii  Gray  = Astei'iscus  vermicidatus  M.  T.  = Asterina  gibbosa  Martens. 
Fentaceros — ? = Asterias  mamiUata  Aud.  = Oreaster  mamillatus  M.  T.  ?Fentaceros 
tuber  culatus  M.  T.  Goniaster  sebce  Gray  = Goniodiscus  selxc  M.  T.  Astropecten  poly- 
acanthus  M.  T.  Astropecten  hemprichii  M.  T.  Luedia  Forbes =Hemicnemus  M.  T. 
Luidia  savignii  Gray  = Asterias  savignii. 

Gpjeg,  J.  A. 

* ’89.  Undersogelser  over  dyrelivet  i de  vestlandske  fjorde.  H.  Ecki- 

nodermer,  Annelider  etc.  fra  Moster.  Bergens  Mus.  Aarsberet.  1888. 
11  pp.  + l pi.  Cited  after  Ludwig. 

’96.  Om  ecliinodennfaunaen  i de  vestlandske  fjorde.  Bergens  Mus. 

Aarbog  1894-95,  No.  12.  13  pp. 

Fontaster  tenuispinus  Dub.  & Kor.  Flutonaster  parelii  Dub.  & Kor.  Astropecten  irre- 
gularis Penn.  Fsilaster  andromeda  Mull.  & Tbosch.  Luidia  sarsii  Dub.  & Kor. 
Pentagonaster  Retz.  Fentagonaster  hispidus  M.  Sabs.  Hippasteria  phrygiana  Par. 
Forania  pulvillus  O.  F.  Mull.  Stichaster  roseus  Mull.  & Trosch.  Solaster  papposus 
Fabr.  Solaster  endeca  Lin.  Solaster  furcifer  Dub.  & Kor.  Fedicellaster  typicus  M.  Sabs. 
Fteraster  militaris  O.  F.  Mull.  Fteraster  pulvillus  M.  Sabs.  Henricia  sanguinolenta 
O.  F.  Mull.  Asterias  glacialis  Linn.  Asterias  miilleri  M.  Sabs.  Asterias  rubens  Linn. 

* ’97.  Om  Bukkenfjordens  eckinodermer  og  mollusker.  Stavanger  Mus. 

Aarsberetn.  1896,  p.  34-46.  Cited  after  Ludwig. 

: 02.  Oversigt  over  det  nordlige  Norges  eckinodermer.  Bergens  Museums 
Aarbog,  p.  1-37,  tav.  1. 
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Pontaster  tenuispinvs  Dlben  & Koren.  Plutonaster  parelii  Duben  & Koren.  Ctenodiscus 
crispatus  Retzius.  Leptopty chaster  arcticus  M.  Sars.  Astropecten  irregularis  Pennant. 
Psilaster  andromeda  M.  T.  Pentagonaster  granular’is  Retzius.  IRppasteria  phrygiana 
Parelius.  Poraniomorpha  rosea  Danielssen  & Koren,  2 figs.  Lasiaster  hispidus  M. 
Sars,  2 figs.  Solaster  papposus  Linne.  Solaster  endea  Retzius.  Solasler  syrtensis  Ter- 
rier. Solastcr  furcifer  Duben  & Koren.  Pterastcr  obseurus  Perrier.  Pteraster  pidv'dlus 
M.  Sars.  Pteraster  mUUaris  O.  F.  Muller,  lletaster  midtipes  M.  Sars.  Cribrella  sanguino- 
lenta  O.  F.  Muller.  Pedicellaster  typicus  M.  Sars.  Stichaster  roseus  O.  F.  Muller. 
Stichaster  arcticus  Danielssen  & Koren.  Aster ias  glacudis  Linne.  Asterias  mulleri  M. 
Sars.  Asterias  lincki  M.  T.  Asterias  rubens  Linne.  Prising  a coronata  G.  O.  Sars. 

: 06.  Echinodermen  von  dem  norwegischen  F ischereidampfer  “ Micliael 
Sars  ” in  den  Jaliren  1900-1903  gesammelt.  III.  Asteroidea. 
Bergens  Museums  Aarbog.  88  pp.  + 2 pis.  (To  be  concluded). 

Pontaster  tenuispinus  Duben  & Koren.  Plutonaster  pareli  Duben  & Koren.  Pluton- 
aster bifrons  Wyv.  Thomson.  Ctenodiscus  crispatus  Retzius.  Leptoptychaster  arcticus 
M.  Sars.  Astropecten  irregidaris  Pennant.  Psilaster  andromeda  M.  T.  Bathybiaster 
vexillifer  Wyv.  Thomson.  Luidia  sarsi  Duben  & Koren.  Luidia  cUiaris  Philippi. 
Pentagonaster  gramdarls  Retzius.  Hippasteria  phrygiana  Parelius.  Tylaster  willei 
Danielssen  & Koren.  Porania  pulvillus  O.  F.  Muller.  Poraniomorpha  ( Phegaster ) 
tumida  Stuxberg.  Poraniomorpha  ( Lasiaster ) hispida  M.  Sars.  Stichaster  roseus  O. 
F.  Muller.  Zoroaster  fulgens  Wyv.  Thomson.  Solaster  papposus  Linck.  Solaster 
squamatus  Doderlein.  Solaster  endeca  Linne.  Solaster  glacialis  Danielssen  & Koren. 
Solaster  furcifer  Duben  & Koren.  Korethraster  hispidus  Wyv.  Thomson. 

: 07.  Echinodermer,  samlede  sommeren  1905  af  “ Belgica  ” i Nordliavet. 
Nyt  Mag.  Naturv.  Kristiania,  45,  p.  131-137.  I am  indebted  to 
my  friend,  Mr.  H.  Ohshima,  formerly  of  this  Institute,  for  being 
enabled  to  consult  this  paper. 

Asterias  mulleri  f.  gronlandica  Steenstrup.  Stichaster  albidus  Stimpson.  Solaster 
papposus  L.  Hymenaster  pellucidus  Wyv.  Thomson.  Ctenodiscus  crispatus  Retz. 
Poraniomorpha , Phegaster , tumida  Stuxberg. 

Hartlaub,  C. 

’92.  Ueber  die  Arten  und  den  Skelettbau  von  Culcita.  Notes  from  the 
Leyden  Museum,  vol.  xiv,  p.  65-118,  pi.  2.  April. 

C.  novae  guinece  M.  T.  ’42  = C.  pulverulenta  Valenciennes  MS.  C.  plana,  n.  sp..  C. 
grex  M.  T.  ’42,  2 figs.  C.  coriacea  M.  T.  ’42 =Pandasia  spinulosa  Gray.  C.  arenosa 
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Perkier  ’69.  C.  acidispinosa  Bell  ’83.  C.  veneris  Perrier  /9  (80).  C.  schmide- 
liana  Retzius  ’05  = C.  discoidea  (Lam.)  Agassiz,  4 text-figs. 

Herdman,  W.  A. 

’92.  Notes  on  the  Collections  made  during  the  Cruise  of  the  S.  Y. 
“ Argo  ” up  the  West  Coast  of  Norway.  Proc.  Trans.  Liverpool 
Biol.  Soc.,  vol.  vi,  p.  70-93. 

Astropecten  arcticus.  Archaster  parelii.  Stichaster  roseus. 

: 03.  Report  to  the  Government  of  Ceylon  on  the  Pearl  Oyster  Fisheries  of 
the  Gulf  of  Manaar.  With  Supplementary  Reports  upon  the  Marine 
Biology  of  Ceylon,  by  Other  Naturalists.  Part  I.  Pearl  Oyster 
Report,  p.  1-162  + 1 pb  Supplem.  Reports,  p.  163-307  + 26  pis. 

Starfishes  mentioned:  Asterias  sp.  (p.  113).  Astcrina  cepheus  (p.  23,  51,  90,  118). 

Astropecten  (p.  35,  41,  52).  Astropecten  euryacanthus  (p.  32).  Astropecten  hemprichn 
(p.  20,  23,  26,  27,  32,  36,  49,  51,  59).  Astropecten  polyacanthus  (p.  36,  49,  80).  As- 
tropecten zebra  ? (p.  33).  Culcita  schmideliana  (p.  113).  Echinaster  purpureus  (p.  24- 
27,  84).  Linckia  sp.  (p.  103,  108,  111).  Linckia  diplax  (p.  33,  52).  Linckia  muttiforis 
(p.  33).  Linckia  laevigata  (p.  27,  113,  115).  Luidia  (p.  121).  Luidia  maculata  (p.  20, 
23,  26,  106).  Kardoa  tuberculata  (p.  115,  118).  Ophidiaster  cylindricus  (p.  49).  Fen, 
taceros  (p.  104,  106,  108,  121).  Pentaceros  lincki  (p.  22,  23,  25,  84, 102, 106, 107, 109. 
115,  118).  Pentaceros  nodosus  (p.  22,  51,  84).  Pteraster  sp.  (p.  51).  Stellaster  sp , 
(p.  32,  49,  51,  52). 

: 06.  Report  &c.  Part  Y.  Pearl  Oyster  Report,  p.  1-136.  Supple- 
mentary Reports,  p.  137—452.  3 figs,  of  Oveaster  lincki. 

Herdman,  W.  A.,  Herdman,  J.  B.,  and  Bell,  F.  J. 

: 04.  Report  on  the  Echinoderma  collected  by  Professor  Herdman,  at 

Ceylon,  in  1902.  By  W.  A.  H.  and  J.  B.  H.,  with  Notes  and 

Additions  by  F.  J.  Bell.  Report  to  the  Government  of  Ceylon  on 
the  Pearl  Oyster  Fisheries  of  the  Gulf  of  Manaar,  by  W.  A. 

Herdman.  With  Supplementary  Reports  upon  the  Marine  Biology 
of  Ceylon,  by  Other  Naturalists.  Part  H,  p.  137-150. 

AsTROPECTEsm®.  Astropecten  hemprichi  M.  T.,  3 figs.  Astropecten  euryacanthu" 
Lutken.  Astropecten  polyacanthus  M.  T.  Astropecten  indicus  Doderlein.  Astropecte 
zebra  Sladen.  Luidia  maculata  M.  T.  Luidia  hardwickii  (Gray).  Pentagonasterid.e 
Stellaster  incei  (Gray).  Anthenehle.  Anthenea  sp.  ? Goniodiscus  sp.  ? Pentacero 
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tide.  Pentaceros  lincki  de  Be.,  3 figs.  Pentaceros  mammillatus  (M.  T.).  Pentaceros 
nodosus  (Gray).  Pentaceros  sp.  (young).  Culcita  schmuleliana  (Betz.).  Asterinide. 
Asterina  ceplieus  (M.  T.).  Linckhde.  Ophidiaster  cylindricus  (Lamk.).  Ophidiaster 
lielicostichus  (Sladen).  Linckia  multiforis  (Lamk).  Linclcia  laevigata  (Gmel.).  Linckia 
pacifica  var.  diplax  ( teste  Sladen).  Nardoa  tuber culata  Gray.  Metrodira  subulata 
(Gray).  Pterasteride.  Retaster  crihrosus  v.  Martens.  Echinasteride.  Echinaster 
prirpureus  (Gray). 

Notes  by  F.  J.  B. : on  the  specific  identity  of  Astropecten  hemprichi  and  Astropecten 
zebra  Sladen  and  possibly  also  of  Astrop.  notograptus ; on  Retaster  crihrosus. 


Hoffmann,  C.  K. 

* ’74.  Recherclies  sur  la  faune  de  Madagascar  et  de  ses  dependences, 

apres  les  decouvertes  de  F.  P.  L.  Pollen  et  D.  C.  van  Dam,  vol. 
2.  EcTiinodermes. 

';f  ’82.  Die  Ecliinodermen,  gesammelt  wahrend  der  Fahrten  des  “ Willem 
Barents  ” in  den  Jaliren  1878  und  1879.  Niederl.  Arcli.  Zool., 
Suppl.  Bd.  i.  Cited  after  Ludwig. 

Hutton,  F.  W. 

: 04.  Index  Faunae  Novae  Zealandiae. 

Astropectinide.  Astropecten  edwardsi  Verrill.  Astrop.  polyacanthus  Mull.  & 
Troschel.  Psilaster  acuminatus  Sladen.  Pentagonasteride.  Astrogonium  pulchellum 
Gray.  Astrog.  abnormale  Gray.  Gnathaster  mUiaris  Gray.  Gnath.  rugsous  Hutton. 
Goniodon  dUatatus  Perrier.  Gymnastertde.  Asteropsis  imperialis  Farquhar.  As- 
terinide.  Asterina  regularis  Verrill.  Asterina  no vce-zealandice  Perrier.  Stegnaster 
inflatus  Hutton.  Stichasteride.  Stichaster  australis  Verrill.  Stick,  polyplax  Mull. 
& Troschel.  Stichaster  suteri  Loriol.  Stick,  suteri  var.  Icevigatus  Hutton.  Stick, 
insignis  Farquhar.  Linckiide.  Ophidiaster  cylindricus  Sladen.  Solasteride.  Sol- 
aster  torulatus  Sladen.  Echinasteride.  Cribrella  ornata  Perrier.  G.  compada 
Sladen.  C.  sufflata  Sladen.  C.  lukinsii  Farquhar.  Echinaster  polycnema  Sladen. 
Asterude.  Asterias  calamaria  Gray.  A scabra  Hutton.  A.  mollis  Hutton.  A. 
fragilis  Sladen.  A.  rodolphi  Perrier.  Uniofora  granifera  Lamarck. 

Ives,  J.  E. 

* ’89.  Catalogue  of  the  Asteroidea  and  Ophiuroidea  of  the  Academy  of 

Natural  Sciences  of  Philadelphia.  Proc.  Acad.  Nat.  Sc.  Philad., 
p.  169-179.  Cited  after  Fisher. 
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’91.  Ecliinoderms  and  Arthropods  from  Japan.  Proc.  Acad.  Nat.  Sc. 
Philadelphia,  p.  210-223,  pi.  vii. 

Astropeden  armatus.  Astrop.  japonicus,  5 figs.  Astropeden  scoparius,  4 figs.  Luidia 
quinaria,  5 figs.  Asterina  pedinifera,  4 figs.  Nardoa  semiregularis  yar.  japonica,  4 figs. 
Cribrella  sanguinolenta,  4 figs.  Asterias  amurensis,  4 figs.  Asterias  torquata. 

* ’92.  List  of  the  Ecliinoderms  and  Crustaceans  in  the  Cabinet  of  Peed. 

Stearns.  Cited  after  de  Loriol. 

Jarzynsky,  T. 

* ’85.  Catalogus  Echinodermatum  inventorum  in  mari  albo  et  in  mari 

glaciali  ad  litus  murmanicum  anno  1869  et  1870.  In  N.  Wagner’s 
“ Die  Wirbellosen  des  Weissen  Meeres,”  Bd.  i.  Cited  after  Ludwig. 

Kalischewskij,  M. 

: 07.  Zur  Kenntnis  der  Echinodermenfauna  des  sibirischen  Eismeeres. 
Resultats  scient.  Exped.  pol.  russe  en  1900-1903,  sous  la  direction 
du  Baron  E.  Toll.  Zool.  vol.  i,  livr.  4.  Mem.  acad.  imp.  sci. 
St.-Petersbourg,  8.  ser.,  xyiii,  No.  4.  67  pp.  + 3 pis. 

Archasterid.e.  Pontaster  tenuispinus  (Dub.  & Koeen)  = Astropeden  tenuispinus  Dub. 
& Koeen  ’46  = Archaster  tenuispinus  Mobius  & Butschli  ’74  = P.  tenuispinus  var. 
platynota  Sladen  ’89  = P.  hebitus  Sladen  ’89  = P.  limbatus  Sladen  ’89  = P.  marionis 
Pebeieb  ’94.  PoECELLANASTEEiDiE.  Ctenodiscus  crispatus  (Retzius)  = Ct.  polaris  M.  & 
Te.  ’42  = pygmceus  M.  & Tb.  ’42  = Ct.  corniculatus  Peeeiee  ’75  — Ct.  krausei  Lud- 
wig ’86  = Ct.  procurator  Sladen  ’89,  9 figs.  Gymnasteridje.  Phegaster  tumidus 
(Stuxbeeg )=Solaster  tumidus  Stuxbebg  ’78  = Asterina  tumida  Danielssen  & Koeen 
’84  = Asterina  tumida  var.  tuber culata  Dan.  & Koeen  ’84  = P.  tumidus  var.  tuberculatus 
Sladen  ’89.  Solasteehx®:.  Crossaster  papposus  (L.)  = Asterias  affinis  Beandt  ’35  = 
Solaster  papposus  M.  & Te.  ’42 =S.  papposa  Stimpson  ’53  = Crossaster  papposus  var. 
affinis  d’Ubban  ’80  = Solaster  affinis  Dan.  & Koeen  ’84  = Cross,  papposus  var.  septen- 
trionalis  Sladen  ’89.  S.  syrtensis  Yeeeill  = *S  endeca  Lev  insen  ’87=5.  endeca  (partim) 
Ludwig  : 00  = S.  endeca  var.  syrtensis  Ostebgeen  :01.  Lophaster  furcifer  (Dub.  & 
Koeen)  —Solaster  furcifer  Dub.  & Koeen  ’46.  Pteeasteeidje.  Pt.  militaris  (O.  F. 
Mullee)  = Asteriscus  militaris  M.  & Te.  ’42  = P£.  militaris  var.  prolata  Sladen  ’89. 
Pt.  pulvillus  M.  Sabs.  Hymenaster  pellucidus  Wyv.  Thomson  ’73,  1 fig.  Echinaste- 
BLD2E.  Cribrella  sanguinolenta  ^O.  F.  Mullee)  = Echinaster  otulatus  M.  & Te.  ’42  = 
Echinaster  eschrichtii  M.  & Te.  ’42  = Ecldn.  sarsi  M.  & Te.  ’44  = Linckia  oculata  Stimp- 
son ’53  = Linckia  pertusa  Stimpson  ’53  = Cribrella  oculata  M’Andeew  & Baeeett  ’57  = 
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Echinaster  sanguinolentus  Stuxberg  ’78  = Henricia  oculata  Bell  ’92.  Asterud^e. 
Asterias  midleri  (M.  Sabs)  = Asterias  (Leptastemis)  midleri  Sladen  ’89  = Asterias  hyper - 
horea  Michailovskij  :02,  3 figs.  A.  groerdandica  (Steenstrup)  = A.  gronlandica  var. 
robusta  Levinsen  ’86,  3 figs.  A.  groenlandica  (Steenstrup)  var.  spitsbergensis  (Dan. 
& Koren)  = Asterias  spitsbergensis  Dan.  & Koren  ’84,  2 figs.  A.  groerdandica  (Steen- 
strup) var.  longimana  n.,  4 figs.  A.  hyperborea  Dan.  & Koren  ’84  =?A.  normani 
Dan.  & Koren  ’84,  7 figs.  A.  panopla  Stuxberg  ’78,  14  figs.  A.  lincki  (M.  & Tr.)  = 
Asteracantldon  linckii  M.  & Tr.  ’42  = Asteracanthion  stellionura  Perr.  ’69  = A.  gunneri 
Dan.  & Koren  ’84,  10  figs. 

Kxehler,  11. 

’95.  Catalogue  raisonne  des  Echinodermes  recueillis  par  M.  Korotnev 
aux  lies  de  la  Sonde.  Mem.  soc.  zool.  France,  p.  374-423. 

Archaster  typicus  M.  T.  Astropeden  polyacanthus  M.  T.  = Astrop.  armatus  Sladen  ’79. 
Luidia  maculata  M.  T.  Asterina  exigua  Lamarck.  Ciddta  novct’-guinece  M.  T.  = C. 
schmideliana  Sluiter  ’89.  Goniodiscus  articulatus  Linne  = Asterias  articulata  Linne 
1753  = Artocreat is  altera  spedes  Seba  1758  = Astrogonium  articulatum  Valenciennes  = 
Goniaster  articulatus  Lutken  ’64  = Goniodiscus  sebce  part.  Perrier  ’75.  Iconaster 
longimanus  (Mobius)  = Pentagonaster  longimanus  Perrier  ’75.  Stellaster  equestris 
(Ketzius)  = Pentagonaster  ( Stell .)  equestris  Perrier  ’75.  Stellaster  squamulosus  Studer 
= Stell.  incei?  Sladen  ’89.  Pentaceros  turritus  Linck  = Oreaster  nodosus  Bell  ’84. 
Pentaceros  lutkeni  Bell.  Pentaceros  mammillatus  M.  T.  = 0.  alveolatus  Bell  ’84. 
Fromia  major , n.  sp.,  2 figs.  Ophidiaster  helichostichus  Sladen  var.  inaimahis,  2 figs. 
Acantliaster  echinites  Ellls  & Solander. 

: 07.  Note  preliminaire  sur  quelques  asteries  et  opliiures  provenant  des 
campagnes  de  la  Princesse-Alice.  Bull.  Inst.  Oceanogr.  Monaco,  No. 
99,  April.  47  pp. 

Freyella  recta,  n.  sp.  Frey,  edwardsi  Perrier.  Styracaster  elongatus , n.  sp.  Hyphal- 
aster  fortis,  n.  sp.  Hyph.  gracilis,  n.  sp.  Magdalenaster,  n.  g.  Magd.  ardicus,  n. 
sp.  Hymenaster  roseus,  n.  sp.  Pteraster  redudus,  n.  sp.  Dytaster  pai'wdus,  n.  sp. 
Psilasteropsis  humilis,  n.  sp.  Astrogonium  longobrachiale  (Dan.  & Koren).  Astrog. 
eminens,  n.  sp.  Astrog.  cequabile,  n.  sp. 

/ 

: 09.  Echinodermes  provenant  des  campagnes  du  yacht  Princesse-Alice 
(Asteries,  Ophiures,  Echinides  et  Crinoides).  Besultats  des  cam- 
pagnes scientifiques  accomplies  sur  son  yacht  par  Albert  Ier.  Prince 
Souverain  de  Monaco.  34.  fasc.  317  pp. + 32  pis.  Asteroidea,  p.  5- 
136,  pi.  1-6,  8,  10-24. 
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Archasterid.e.  Pontaster  tenuispinus  (Dcjben  & Koren),  5 figs,  Pont,  tenuispinus 
(type).  Pont,  tenuispinus  var.  platynota.  Pont,  tenuispinus  var.  nitida,  n.  var.  Pont, 
tenuispinus  var.  Marionis.  Pontaster  venustus  Sladen  ’89,  1 fig.  Plutonaster  bifrons 
(Wyv.  Thomson).  Pint,  marginatus  Sladen  ’89,  3 figs.  Pint,  notatus  Sladen  ’89,  7 
figs.  Plut.  rigulus  Sladen  ’89  = P.  granulosus  Perrier  ’96,  3 figs.  Pint  subinermis 
(Philippi).  Dytaster  agassizi  Perrier  ’94,  2 figs.  Dyt.  biserialis  Sladen  ’89.  Dyt. 
parvulus  Kcehler  : 07.  Dyt.  rigulus  Perrier  ’94,  1 fig.  Porcellanasteride.  Alba- 
trossaster  ricliardi,  n.  sp.,  3 figs..  Ctenodiscus  corniculatus  (Linck)  = Ct.  crispatus 
(Betzius).  Ilyphalaster  antonii  Perrier  ’94.  Ilyph.  fortis  Kcehler  : 07,  2 figs.  Hyph. 
gracilis  Kcehler  : 07,  2 figs.  Styracaster  elongatus  Kcehler  : 07,  8 figs.  Styracaster 
liorridus  Sladen  ’89.  Styrac.  spinosus  Perrier  ’94.  Thoracaster  cylindratus  Sladen 
’89  = Pseudaster  cordifer  Perrier  ’94  = Ilyphalaster  valdivics  Chun  : 00,  1 fig.  Astro- 
PECTINID2E.  Astropecten  aurantiacus  (Linne).  Astrop.  sphenoplax  J.  Bell  ’92,  1 fig. 
A strop,  irregularis  Linck  (incl.  Astrop.  serratus  M.  T.  & Astrop.  pentacanthus  (Delle 
Chiaje),  25  figs.  Bathybiaster  vexillifer  (Wyv.  Thomson)  = Archaster  vexillifer  W. 
Thomson  ’73  = Astropecten  pallidas  Danielssen  & Koren  ’76  = Astropecten  vexillifer 
Yiguier  ’78  = Bathybiaster  pallidas  Danielssen  & Koren = Ily aster  mirabilis  Danielssen 
& Koren  ’83  = Archaster  robustus  Yerrill  ’85  = Phoxaster  pumilus  Sladen  ’89  = 
Bathybiaster  robustus  Yerrill  ’94,  3 figs.  Leptopty  chaster  ardicus  (M.  Sars).  Luidia 
sarsi  (Duben  & Koren).  Psilaster  andromeda  (M.  T.),  3 figs.  Psilaster  ops’is  humilis 
Kcehler  : 07,  3 figs.  Psilasteropsis  patagiatus  (Sladen  ’89)  = Psilaster  andromeda  pars 
Perrier  ’94,  3 figs.  Pentagonasterid^.  Astrogonium  M.  T.  (emend.  Perrier). 
Astrog.  annectens  Perrier  ’94  = Pseudar chaster  annedens  Yerrill  ’99.  Astrog.  ocquabile 
Kcehler  : 07,  4 figs.  Astrog.  eminens  Kcehler  : 06,  4 figs.  Astrog.  fallax  Perrier  ’84 
= ? Archaster  parelii  pars  Yerrill  ’85  = Astrog.  annedens  Perrier  ’86  = Pseudar  chaster 
fallax  Yerrill  ’99,  1 fig.  Astrog.  marginatum,  n.  sp.,  4 figs.  Astrog.  necator  Perrier 
’94  = Pseudar  chaster  necator  Yerrill  ’99.  Astrog.  pareli  var.  longobrachiale  (Danielssen 
& Koren)  = Plutonaster  parelii  var.  longobrachialis  Danielssen  & Koren  ’84  = Pseud- 
archaster  tessellatus  var.  ardicus  Sluiter  ’95  = Plutonaster  parelii  Ludwig  : 00  = Astrop. 
longobrachiale  Kcehler  : 07,  10  figs.  Dorigona  arenata  Perrier  ’95  = Pentagonaster 
arenatus  Perrier  ’84  = Xymphaster  arenatus  Sladen  ’89,  1 fig.  Odontaster  mediter- 
raneus  Marenzeller  ’95  = Gnathaster  mediterraneus  Marenzeller  ’93,  1 fig.  Pentagon- 
aster  gosselini  Perrier  ’94,  1 fig.  Pentag.  granularis  Retzius,  3 figs.  Pentag.  perrieri 
Sladen  ’89  = Pentag.  grandis  Perrier  ’85  = Pentag.  concinnus  Sladen  ’91,  1 fig. 
Paragonaster  subtilis  Perrier  ’94=  Goniopeden  subtilis  Perrier  ’8i  = Parag.  elongatus 
Perrier  ’94,  1 fig.  Goniaster  semilunatus  (Linck)  var.  africanus  Yerrill  =Goniaster 
africanus  Verrill  ’71  = Pentagonaster  semilunatus  Perrier  ’75  = Phaneraster  semilunatus 
Perrier  ’96,  1 fig.  Ilippasteria  plana  (Linck)  = 7D,pp.  phrpgiana  Parelius,  1 fig. 
Linckiide.  Chodaster  longipes  Bruzelius.  I lacelia  attemiata  (Gray),  2 figs.  Linclcia 
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bouvieri  Perrier  ’75,  2 fgs.  Linckia  guildingi  Gray.  Nardssia  canariensis  (d’Orbigny) 

= Asterias  canariensis  d’Orbigny  ’35  = Narcissia  teneriffcc  Gray  ’42 = Scytaster  canariensis 
Dujardin  & Hupe  ’62  = Fromia  narcissice  Perrier  ’94.  Ophidiaster  ophidianus  (Lam- 
arck). Pterasteridac.  Hexaster  obscurus  Perrier.  Hymenaster  giboryi  Perrier 
’94,  2 figs.  Hymenaster  pelluddus  Wyv.  Thomson,  1 fig.  Hymenaster  roseus  Koehler 
: 07,  2 figs.  Pteraster  militaris  (0.  F.  Muller).  Pier,  redudus  Koehler  : 07,  3 figs. 
Betaster  multipes  (M.  Sars),  2 figs.  Asterinidas.  Asterina  gibbosa  (Pennant).  Pal- 
mipes  membranaceus  Linck.  Poranhdac.  Porania  pulvillus  (O.  F.  Muller).  Poranio- 
morpha  hispida  (M.  Sars)  = Goniaster  hispidus  M.  Sars  ’77  = Porania  spimdosa  Verrill 
’77  = Asterina  borealis  Verrill  ’78=  Poraniomorpha  rosea  Danielssen  & Koren’81  = 
Bliegaster  murrayi  Sladen  ’83  = Pentagonaster  hispidus  Danielssen  & Koren  ’84  = 
Poraniomorpha  spinulosa  Verrill  ’85  = Poran.  borealis  Verrill  ’85  = Lasiaster  hispidvs 
Sladen  ’89,  3 figs.  Echinasterhle.  Cribrella  abyssalis  Perrier  ’94.  Cribrella  oculata 
(Linck ) = Cribrella  sanguinolenta  (O.  F.  Muller).  Ecldnaster  sepositus  (Gray).  Cry- 
asteridas.  Magdalenaster  K(ehler  : 07.  Magd.  ardicus  Kcehler  : 07,  4 figs.  Stich- 
asterqx®.  Stichaster  roseus  (0.  F.  Muller'.  Nanaster  ( Stichaster ) albulus  (Stimpson). 
Keomorphaster  talismani  (Perrier),  1 fig.  Zoroasteridl.  Zoroaster  trispinosus  Kcehler 
’96,  5 figs.  Pedicellasteridje.  Pedicellaster  sexradiatus  Perrier  ’94, 1 fig.  Solasteridao. 
Crossaster  papposus  (Linck),  3 figs.  Lophaster  furdfer  (Duben  & Koren).  Solaster 
endeca  var.  glacialis  Danielssen  & Koren  ’84:  = Solaster  echinatus  Storm  ’88= Sol, 
syrtensis  Verrill  ’94  = Sol.  glacialis  Grieg  : 06,  2 figs.  Korethraster  hispidus  Wyv. 
Thomson.  Asterldje.  Asterias  glacialis  Linne.  Asterias  grcenlandica  (Steenstrup),  1 
fig.  Asterias  hyperborea  Danielssen  & Koren.  Asterias  linckii  (M.  T.)  = Asterias  stel- 
lionura  Perrier.  Asterias  panopla  Stuxberg.  Asterias  rubens  O.  F.  Muller.  Asterias 
tenuispina  Lamarck.  Brisingida:.  Brisinga  coronata  Sars.  Brisinga  endecacnemos 
Asbj^rnsen  ’56,  1 fig.  Odinia  robusta  (Perrier)  = Brisimja  robusta  Perrier  ’85 
Freyella  edwardsi  Perrier  ’94,  2 figs.  Freyella  recta  Kcehler  : 07,  5 figs.  Freyella 
sexradiata  Perrier  ’94,  1 fig.  Stellospha’ra  mirabilis  Kcehler  & Vaney  : 06,  10  figs. 

09a.  An  Account  of  the  Deap-sea  Asteroidea  collected  by  the  Royal 
Indian  Marine  Survey  Ship  Investigator.  Asteries  recueillies  par 
l’lnvestigator  dans  l’Ocean  indien.  I.  Les  Asteries  de  Mer  profonde. 
143  pp.-i-13  pis. 

Johannaster,  n.  g.  J.  superbus,  n.  sp.,  3 figs.  Pedinaster  hispidus  (Alcock  & Wood- 
Mason)  = Pontaster  hispidus  Alcock  & Wood-Mason  ’91.  Pontaster  pilosus  Alcock 
’93.  Cheiraster  snyderi  Fisher  : 06.  Chdraster  imps  Fisher  : 06.  Pararchaster  indicus  , 
n.  sp.,  2 figs.  Persephonaster  roulei,  n.  sp.,  2 figs.  Astropeden  griegi,  n.  sp.,  2 figs. 
Phidiaster,  n.  g.  Ph.  agassizi,  n.  sp.,  3 figs.  Porcellanaster  caulifer  Sladen  ’89,  2 
figs.  Caulaster  dubius.  n.  sp.,  3 figs.  Sidonaster,  n.  g.  S.  vaneyi , n.  sp.,  3 figs.  S. 
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bather i,  n.  sp.,  3 figs.  Styracaster  caroli  Ludwig  : 07  = 67.  horrulus  Adcock  & Wood- 
Mason  ’91,  2 figs.  Thoracaster  alberti,  n.  sp.,  5 figs.  Astrogonium  jordani  (Fisher)  = 
Pseudar chaster  jordani  Fisher  : 06.  Astrogonium,  roseum  (Adcock )=Med'uister  roseus 
Adcock  ’93.  Astrogonium  moz  iicum  (Alcock  & Wood-Mason)  = Pseudar  chaster  rmsaicus 
Adcock  & Wood-Mason  ’91,  1 fig.  Dorigona  ternalis  Perrier,  2 figs.  Dorigona  belli, 
n.  sp.,  3 figs.  Dorigona  ludwigi,  n.  sp.,  2 figs.  Iconaster  pentaphyllus  (Alcock  ’93). 
Pentagonaster  ( Tosia ) annandalei,  n.  sp.,  3 figs.  Pentagonaster  ( Tosva ) cuenoti,  n.  sp., 

2 figs.  Pentagonaster  doderleini,  n.  sp.,  3 figs.  Pentagonaster  ( Philonaster ) morten- 
seni,  n.  sp.,  3 figs.  Mediaster  ornatus  Fisher  : 06,  1 fig.  Astroceramus  fisheri,  n.  sp., 

3 figs.  Circeaster,  n.  g.  G.  marcelli , n.  sp.,  3 figs.  C.  magdalencc,  n.  sp.,  4 figs. 
Lydiaster,  n.  g.  L.  jokannce,  n.  sp.,  4 figs.  Evoplosoma  augusti,  n.  sp.,  3 figs. 
Palmipes  ludovici,  n.  sp.,  4 figs.  Fromia  andamanensis,  n.  sp.,  2 figs.  Zoroaster  adami , 
n.  sp.,  2 figs.  Ilymenaster  alcocki,  n.  sp.,  3 figs.  Hymenaster  pentagonalis  Fisher 

06.  Cribrella  mutans,  n.  sp.,  2 figs.  Brisinga  gracilis , n,  sp.,  2 figs.  Brisinga  pam- 
pla  Fisher  : 06,  1 fig.  Brisinga  parallela,  n.  sp.,  3 figs.  Odinia  clarki,  n.  sp.,  3 figs. 
Odinia  austini , n.  sp.,  3 figs.  Freyella  indica , n.  sp.,  3 figs. 

09b.  Echinodermes  recueillis  dans  les  mers  arctiques  par  la  Mission 
arctique  fran^aise,  cominandee  par  M.  Benard.  Bull.  Mus.  Hist. 
Natur.,  p.  121-123. 

Ctenodiscus  corniculatus  (Linck).  Pteraster  militaris  (O.  F.  Mudd).  Cribrella  oculata. 
Crossaster  papposus  (Linck'.  Stichaster  roseus  (O.  F.  Mudler'.  Nanaster  albulus 
(Stimpson).  Aster ias  rubens  (0.  F.  Mudl.).  Asterias  grcenlandica  (Steenstrup). 

: 10.  An  Account  of  tlie  Shallow-water  Asteroidea.  Ecliinoderma  of  the 
Indian  Museum,  Part  vi.  Asteroidea  (II).  191  pp.  + 20  pis.  June. 

Archaster  typicus  M.  T.,  2 figs.  Craspidaster  hesperus  (M.  T.).  Crasp.  glauconotus 
Bedford.  Luidia  limbata  (Sdaden).  L.  macidata  M.  T.  L.  savignyi  (Audouin),  2 
figs.  L.  mauritiensis,  n.  sp.,  2 figs.  L.  Integra,  n.  sp.,  4 figs.  L.  denudata,  n.  sp.,  4 
figs.  Astropecten  andersoni  Sdaden,  2 figs.  Astrop.  javanicus  Lutken,  2 figs.  Astrop. 
indicus  Doderdein  ( = Astrop.  koehleri  Loriod),  8 figs.  Astrop.  mauritianus  Gray,  3 
figs.  Astrop.  monacanthus  Sdaden,  4 figs.  Astrop.  polyacanthus  M.  T.  Astrop.  tamil- 
icus  Doderdein,  3 figs.  Astrop.  velitaris  Martens.  Astrop.  zebra  Sdaden.  Astrop. 
debilis,  n.  sp.,  3 figs.  Astrop.  inutilis,  n.  sp.,  2 figs.  Astrop.  nobilis,  n.  sp.,  3 figs. 
Astrop.  pugnax,  n.  sp.,  4 figs.  Dorigona  conjinis,  n.  sp.,  2 figs.  Goniodiscus  forficulatus 
Perrier,  5 figs.  Goniod.  insignis,  n.  sp.,  3 figs.  Goniod.  porosus,  n.  sp.,  3 figs. 
Goniod.  vallei,  n.  sp.,  2 figs.  Ogmaster  capella  (M.  T.',  1 fig.  Stellaster  equestris 
(Retzius).  Stell.  incei  Gray.  SteU.  squamulosus  Studer,  2 figs.  Anthenea  regal'is,  n. 
sp.,  2 figs.  Anthen.  rud'is,  n.  sp.,  3 figs.  Anthen.  sp.  juv.,  1 fig.  Pentaceros  qflinis 
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(M.  T.),  2 figs.  Pent,  australis  (Lutken),  2 figs.  Pent,  alveolatus  Perrier,  2 figs. 
Pent,  hedermnni  (Lutken,,  2 figs.  Pent,  productus  (Bell),  2 figs.  Pent,  regulus  (M. 
T.),  2 figs.  Pent,  reinhardti  (Lutken),  2 figs.  Pent,  westermanni  (Lutken),  2 figs.  Pent, 
novce-caledonim,  n.  sp.,  3 figs.  Pent,  mammillatus  var.  tuberculatus  (M.  T.)  (=0.  tuber  - 
culatus ),  2 figs.  Pent,  indicus , n.  sp.,  4 figs.  Culcita  novcc-guinea ; M.  T.,  3 figs.  G. 
schmideliana  Retzius.  Palmipes  rosaceus  (Lamarck),  2 figs.  P.  sarasini  de  Loriol, 

2 figs.  Asterina  cephea  (M.  T.).  Ast.  exigua  (Lamarck),  2 figs.  Ast.  lorioli , n.  sp. 

( = Palmipes  sarasini  de  Loriol,  p.  p.',  4 figs.  Disasterina  spinosa,  n.  sp.,  2 figs.  Ne- 
panthia  suffardnata  Sladen.  Nepanthva  brachiata,  n.  sp.,  2 figs.  Ghadaster  vestxtus , 
ii.  sp.,  3 figs.  Fromia  major  Kxehler.  Ft.  armata,  n.  sp.,  2 figs.  Ferdina  offreti , n. 
sp.,  4 figs.  Ophuliaster  armatus  Koehler.  Ophid.  tuberifer  Sladen.  Ophid.  hirsutus, 
n.  sp.,  2 figs.  Ophid.  ornatus,  n.  sp.,  2 figs.  Leinster  callipeplus  Fisher,  2 figs. 

Linckia  ehrenbergi  (M.  T.).  L.  miliaris  (Linck).  L.  pacifica  Gray,  1 fig.  L.  dubiosa , 
n.  sp.,  2 figs.  Nardoa  ccgyptiaca  (Gray)  ( = Scytaster  aigyptiacus  Perrier),  2 figs. 
Hard,  frianti,  n.  sp.,  2 figs.  Hard,  le  monnieri,  n.  sp..  2 figs.  Hard,  carmata,  n.  sp., 

3 figs.  Hard,  squamulosa,  n.  sp.,  3 figs.  Metrodira  sibidata  Gray  [ = Scaphaster  hum- 
berti  de  Loriol),  3 figs.  Ecliinaster  callosris  Marenzeller.  Echin.  eridanella  M.  T. 
Valvaster  striatus  Perrier,  4 figs.  Sclei’asterias  nitida,  n.  sp.,  3 figs. 

: 11.  Aster ies  et  Ophiures  des  lies  Aru  et  Kei.  Abhandl.  Senckenb. 
Naturf.  Gesell.,  Bd.  33,  p.  261-295,  3 pis. 

Archaster  typicus  M.  T.  Astropecten  granulatus  M.  T.  Astrop.  polyacanthus  M.  T. 
Astrop.  scoparius  Val.  Luidia  maculata  M.  T.,  5 figs.  Craspidaster  hesperus  (M.  T.). 
Iconaster  longirrumus  (Mobius).  Stellaster  incei  Gray.  Anthenea  mertoni,  n.  sp.,  2 figs. 
Pentaceros  rouxi,  n.  sp.,  2 figs.  Pentac.  turritus  Linck.  Ophidiaster  armatus,  n.  sp., 
2 figs.  Ophid.  tumescens,  n.  sp.,  2 figs.  Linckia  miliaris  Linck'.  Fromia  major 
Kcehler,  3 figs.  Metrodira  subulata  Gray  = Scaphaster  hunberti  de  Loriol  ’99,  4 figs. 
Echinaster  purpureus  (Gray).  Kepanthia  suffardnata  Sladen. 

Lamarck,  J.  B.  P.  A.  d. 

’16.  Histoire  naturelle  des  animaux  sans  vertebres,  presentant  les 
caracteres  generanx  et  particuliers  de  ces  animaux,  leur  distribution, 
leurs  classes,  leurs  families,  leur  genres,  et  la  citation  des  principales 
especes  qui  s’y  rapportent ; etc.  Yol.  i,  March,  1815  ; vol.  ii,  1816  ; 
vol.  iii,  Aug.,  1816;  vol.  iv,  March,  1817;  vol.  v,  July,  1818. 
Asterie,  vol.  ii,  p.  547-568, 

Asterias  tessdlata  — Pentetagonaster  regularis  Linck  1733.  Aster,  punctata.  Aster, 
cuspidata.  Aster,  pleyadella.  Ast.  ocellifera.  Aster,  vernicina.  Aster,  discoidea. 
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Aster.  exigua  = Pentaceros  plicatus  et  concavus  Linck  1733  = Anasterias  minuta  Gmelin 
Aster,  pentagonula.  Aster.  pulvUlus.  Aster,  penidllaris  = ? Stella  obtusawgula  Linck  1733. 
Aster,  equestris= Pentaceros  planus  Linck  1733.  Aster,  carinifera.  Aster,  obtusangula. 
Aster,  reticulata = ditto  Linne.  Aster,  nodosa  = ditto  Linne.  Aster,  calcar.  Aster, 
membranacea  = ditto  Ketzius  Gmelin.  Aster,  rosacea.  Aster,  helianthus.  Aster, 
echinites.  Aster,  papposa  = ditto  Linne  Aster,  endeca  = ditto  Linne.  Aster,  grahifera. 
Aster.  echinophora= Pentadactylosaster  spinosus  Linck  1733.  Aster,  gladalis = Aster, 
angulosa  0.  F.  Mcllek  1776.  Aster,  tenuispina.  Ast.  rubens.  Aster,  clavigera.  Aster, 
seposita — Pentadactylosaster  reticulatus  Linck.  Aster,  aranciaca = ditto  Linne  0. 
F.  Muller.  Aster,  calcitrapa.  Aster,  acuminata.  Aster,  striata.  Aster,  milleporella. 
Aster,  variolata.  Aster,  multi  fora  — ? An  pentadactylosaster  Linck.  Aster,  bicolor.  Aster, 
kcvigata.  Aster,  arenata.  Aster,  cylindrica.  Aster,  senegalensis.  Aster,  ophidiana. 
Aster,  subulata. 

Leipoldt,  F. 

’95.  Asteroid  ea  der  “ Vettor-Pisani  ” Expedition  (1882-1885).  Zeitscli.  f. 

wiss.  Zool.,  Bd.  59,  p.  545-654,  Taf.  xxxi,  xxxii.  Published  July  9. 

Beliasteride.  Heliaster.  II.  helianthus  (Lam.)  Duj.  & Hupe,  5 figs.  II.  cumingii 
(Gray)  Terrill  ’67  = Asterias  (Heliaster)  cumingii  Gray  ’40,  1 fig.  H.  multiradiatus 
(Gray)  Terrill = Astenas  (Ileliaster)  multiradiata  Gray  ’40 =H.  kubiniji  Xantus  ’60. 
Asterihue.  Asterias.  A.  (Cosmasterias)  tomidata  Sladen  ’89.  A.  (Cosmas.)  sulcifera 
(Talenc.)  Perrier  ’69  = Asteracanthion  suldferus  Talenciennes = ?Asterac.  luridum 
Philippi  ’58  = Asterac.  suldfer  Perrier  ’69  = Asterac.  clavatum  Philippi  ’70  = Asterac. 
fulvum,  spectabile,  mite  Philippi  ’70  = A clavata  Perrier  ’78  = A.  rnitis  Perrier 
’78  = Stichaster  polygramrnus  Sladen  ’89  = Diplasterias  sulcifera  Perrier  ’91.  A.  rugi - 
spina  Stlmpson  '60  = ? Asterac.  antarcticum  Lutken  ’56  = ? Asterac.  varium  Philippi 
’70 =? Asterac.  fulgens  Philippi  ’70  = A.  cunninghami  Perrier  ’75  = Anasterias  minuta 
Perrier  ’75  = A perrieri  Smith  ’76  = (A  rupicola  Terrill  ’76)=? A.  varia  Perrier 
’74  = (A.  spirabilis  Bell  ’81)  = A.  hyndesi  Perrier  ’86  (probably  also  = A verrilli  Bell 
’81  = ?Calvasterias  antipodum  Bell  ’82  = Calc  ast.  stolidota  Sladen  ’89  = Anasterias  minuta 
var.  Asteroderma  papillosum  Perrier  ’91).  Pycnopodia.  P.  lielixmthoides  (Brandt)  Stevip- 
son  ’61  = Asterias  helianthoides  Brandt  .’35.  Stichasteride.  Stichaster.  St. 
aurantiacus  (Meyen)  Terrill.  Echinasteride.  Cribrella.  C.  hyadesi  Perrier  ’91. 
Echinaster.  E.  panamensis,  n.  sp.,  4 figs.  Poranude.  Poranla.  P.  antarctica 
Smith  ’76  = P.  magellanica  Sladen  ’89.  Poraniopsis.  P.  echinasteroides  Perrier  ’91, 

1 fig.  Asterinede.  Asterina.  A.  stellifer  Mobius  [ = marginata  (Val.)  Perrier]  var. 
obtusa?  = A.  marginata  Kathbun  ’79.  A.  fimbriata  Perrier  ’75.  A.  chilensis  Lutken 
’59  = Asteriscus  (Patiria)  chilensis  Terrill  ’67  = ?A  gayi  Perrier  ’75,  5 figs. 
Ganeriide.  Cycethra.  C.  nitida  Sladen  ’89,  1 fig.  C.  electilis  Sladen  ’89.  Astro- 
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pectinidje.  Luidia.  X.  columbioe  (Gray)  Perrier  ’75  = Petalaster  Columbia?  Gray  ’40 
= L.  tessellata  Lutken  ’58.  X.  magellanica , n.  sp.,  5 fig-;.  Arc h asterid.e.  Odontas- 
ter.  0.  singulars  (M.  T.)  Bell  ’93  = Goniodiscus  singular  is  M.  T. ’43  — Pentagonaster 
( Astrogonium ) singularis  Perrier  ’75  = Ghiathaster  singularis  Sladen  ’89  =iAsterodon 
singularis  Bell  ’93,  3 figs.  0.  meridionalis  (Smith)  Bell  = Astrogonium  meridionale 
Smith  ’7 6 = Pentagonaster  meridionalis  Smith  ’79  = Calliderma  grayi  Bell  ’81  = Gnathaster 
meridionalis  Sladen  ’89  = Gn.  pilulatus  Sladen  ’89  = Gn.  grayi  Sladen  ’89  = Asterodon 
pedicellaris  Perrier  ’91  = Asterod.  grayi  Perrier  ’91  = 0.  grayi  Bell  ’93  = 0.  pedicel- 
laris  Bell  ’93,  7 figs.  Linckihue.  Pharia.  P.  pyramidata  Gray'.  Linckia.  X. 
miliaris  (Linck)  v.  Martens.  Pentacerotidje.  Pentaceros.  P.  reticulatus  Linck. 
P.  occidental^  (Yerrlll)  Sladen  ’89.  Nidorellia.  N.  armata  (Gray)  Yerrill  ’67  = 
Pentaceros  (K.)  armatus  Gray  ’40  = Goniodiscus  armatus  Lutken  ’58  — Goniod.  conifer 
Mobius  ’59  = Goniod.  stella  Yerrill  ’67  = Goniod.  michelini  Perrier  ’69  = AT.  michelini 
Sladen  ’89.  Culcita.  C.  plana  Hartlaub  ’92,  2 figs.  G.  coriacea  M.  T.,  1 fig. 
Appendix.  Asteroidea  collected  by  F.  Obsini  in  the  Bed  Sea.  Astropecten  acanthifer 
Sladen  ’83.  Astrop.  polyacanthus  M.  T.  Astrop.  orsinii,  n.  sp.,  6 figs.  Linckia 
miliaris  (Linck)  y.  Martens.  X.  ehrenbergii  (M.  T.)  Perrier.  Ogmaster  capella  (M. 
T.)  v.  Martens  = Goniodiscus  capella  M.  T.  ’42  = Goniaster  ( Ogmaster ) capella  v.  Mar- 
tens ’65  = Dorigona  reevesi  Gray  ’66=  Goniaster  millleri  Lutken  ’71  = Pentagonaster 
mulleri  Perrier  ’75.  Gymnasteria  carinifera  (Lam.)  y.  Martens,  3 figs.  Pentaceros 
mammillatus  (Audouin)  Perrier  ’76.  Culcita  coriacea  M.  T. 

Leyinsen,  G.  W.  K. 

* ’86.  Kara-Havets  Ecliinodermata.  In  Lutken’s  “ Dijmplma-Togtets 
zoologisk-botanisk  Uclbytte.”  Cited  after  Ludwig. 

Loriol,  P.  de. 

’84.  Notes  pour  servir  a 1’ etude  des  Ecliinodermes.  Esc.  zool.  suis., 
t.  i,  p.  605-643,  pi.  31-35. 

Aspid aster  Loriol  ’84.  Asp.  delgadoi  Loriol  ’84.  Goniodiscus  articulatus  (Linne) 
Lutken =Asterias  articulata  Linne  1753  = Artocreatis  altera  species  Seba  1758  = AsX'o- 
gonium  articulatum  Yalenc.  ? = Goniaster  articulatus  Lutken  ’64  = Goniodiscus  seba?  pars 

Perrier  ’75. 

’85.  Catalogue  raisonne  des  ficliinodermes  recueillis  par  M.  Y.  de  Kobil- 
lard  a l’lle  de  Maurice.  II.  S teller  ides.  Mem.  soc.  d.  pliys.  et  d’hist. 

natur.  d.  Geneve,  t.  xxix,  no.  4.  84  pp. + 16  pis.  (pi.  vii-xxii). 

Aster,  calamaria  Gray  ’40  = Asteracanthion  tenuispinus  Michelin  ’45  = Coscinasterias 
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muricata  Verrill  ’67=  Cose,  muricata  Hutton  ’72 =?  Aster,  jehennesii  Perkier  ’75,  8 
figs.  Acanthaster  mauritiensis , n.  sp.  = Acanth.  echinites  Mjbius  ’80,  19  figs.  Echinaster 
purpureus  (Gray)  v.  Martens  ’67  = Aster,  sp.  Savigny  ’04  = Othilia  purpurea  Gray 
’40  = Othilia  luzonica  Gray  ’40  = Echinaster  fallax  M.  T.  ’42  = Ecliin.  sepositus  Michelin 
’45.  Valvaster  striatus  (Lamarck)  Perrier  ’75  = Aster,  striata  Lam.  T6,  8 figs. 
Mithrodia  clavigera  (Lamarck)  Perrier  ’75  = Aster,  clavigera  Lam.  = Mlthrodia  spinulosa 
Gray  ’40  = Ileresaster  papillosus  Michelin  ’45  = Ophidiaster  echinulatus  M.  T.  ’42  = 
Echinaster  echinulatus  v.  Martens  ’66,  5 figs.  Ophidiaster  duncani,  n.  sp.,  10  figs. 
Ophidiaster  perrieri,  n.  sp.,  11  figs.  Ophidiaster  cylindricus  (Lamarck)  M.  T.  ’42= 
Asterias  cylindrica  Lam.  T6 = Dactylosaster  cylindricus  Gray  ’40  = Ophidiaster  asperulus 
Lutken  ’71,  10  figs.  Ophidiaster  purpureus  Perrier  ’69,  9 figs.  Ophidiaster  rohillardi, 
n.  sp.,  12  figs.  Linckia  multifora  (Lamarck)  Gray  ’40  = Aster,  multifora  Lamarck  T6 
= ? L.  typus  Gray  ’40  = ? L.  leachii  Gray  ’40  = Ophidiaster  multiforis  M.  T.  ’42,  29 
figs.  Linckia  ehrenbergii  (M.  T.)  ’42  = Ophidiaster  ehrenbergii  M.  T.  ’42,  17  figs. 
Linckia  marmorata  (Michelin)  Perrier  ’75=  Ophidiaster  marmoratus  Michelin  ’44,  6 
figs.  Linckia  miliaris  (Linck)  y.  Martens  ’66  = Pentadadylosaster  asper  var.  miliaris 
Linck  1733=  Aster.  Icevigata  Linne  1788  = Linckia  typus  Gray  ’40=  Ophidiaster  miliaris 
M.  T.  ’42.  Linckia  padfica  Gray  ’40  = L.  nicobarica  Lctken  ’61.  Leiaster  coriaceus 
Peters  ’52,  12  figs.  Leiaster  leachii  Gray  ’40  = Ophidiaster  leachii  Gray  ’40  = ? Ophid. 
ophutianus  Michelin  ’45,  11  figs.  Scytaster  variolatus  (Linck)  M.  T.  ’42  = Nardoa 
variolata  Gray  ’40.  Fromia  milleporella  (Lamarck)  Gray  ’40  = Asterias  milleporella 
Lamarck  ’16  = ? Scytaster  milleporellus  M.  T.  ’ 42  = Scytaster  pistorius  M.  T.  ’42  = 
Scytaster  milleporellus  Michelin  ’45,  6 figs.  Ferdina  Jlavescens  Gray  ’40,  4 figs. 
Goniodiscus  seboc  M.  T.  ’42  = Ilosea  sebco  Gray  ’66  = Goniaster  sebce  Gray  ’72,  6 figs. 
Goniodiscus  studeri,  n.  sp.,  6 figs.  Pentagonaster  spinulosus  (Gray)  Perrier  ’75  = 
Hosea  spinulosa  Gray  ’47  = Goniaster  spinulosus  v.  Martens  ’66,  8 figs.  Pentaceros 
belli,  n.  sp.,  10  figs.  Pentaceros  sladeni,  n.  sp.,  13  figs.  Pentaceros  grayi  Bell  ’84  = 
Stella  marina  orientalis  Seba  1761  — P.  nodosus  Gray  ’41,  9 figs.  Culcita  schimideliam 
(Ketzius)  Gray  ’40  = . . . . Bruguieres  1791  = Aster,  schmideliana  Ketzius  ’05  = C.  coriacea 
Studer  ’84,  13  figs.  Gymnasteria  carinifera  (Lamarck)  y.  Martens  ’66  = Asterias 
carinifera  Lamarck  ’16  = Gymnasteria  spinosa  Gray  ’41  = Gymnast,  inermis  Gray  ’41  = 

Asteropsis  carinifera  M.  T.  ’42,  11  figs.  Asterina  cephea  Valenciennes  = Savigxy 

’09  = ? Asterina  burtonii  Gray  ’40  = Asteriscus  cepheus  Val.  in  M.  T.  ’42, 10  figs.  Luidia 
savignyi  (Audouin)  Gray  ’40  = Asterias  savignyi  Audouin  ’24  = ? Luidia  maculata  Peters 
’52,  2 figs.  Astropecten  hemprichii  M.  T.  ’42  = ? Astropecten  articulatus  Michelin  ’45 
(non  Say)  = Astrop.  mauritianus  Mobius  ’81  (non  Gray),  8 figs.  Astropecten  polyacan- 
thus M.  T.  ’42= Savigny  ’03  = Astrop.  armatus  M.  T.  ’42  = Astrop.  hystrix  M.  T.  ’42 

= Astrop.  vappa  M.  T.  ’43.  Astropecten  sp.,  4 figs.  Archaster  angulatus  M.  T.  ’42 
— Arch,  mauritianus  v.  Martens  ’66,  5 figs. 


JAPANESE  ASTEROIDEA. 


715 


’98.  £ diinodermes  de  la  Baie  d’Amboine.  Rev.  suis.  zool.  et  Ann.  d. 

Mus.  d’liist.  nat.  Geneve,  t.  i,  p.  359-426,  pi.  xiii-xv. 

Archaster  typicus  M.  T.  ’40  = Astropeden  stellaris  Gray  ’40  = Arch,  nicobaricus  Behn 
in  Mobius  ’59.  Astropeden  polyacanthus  M.  T.  ’42  = Astrop.  armatus  M.  T.  ’42  = Astrop. 
hystrix  M.  T.  ’42  = Astrop.  vappa  M.  T.  ’43.  Luidia  maculata  M.  T.  ’42.  Pentaceros 
turritus  Linck  1133  = Asterias  nodosa  (pars)  Linne  1788=  Oreaster  turritus  M.  T.  ’42 
= Oreaster  nodosus  Beer  ’84.  Pentaceropsis  dbtusatus  (Bory  St.  Vincent)  Slade n ’89 
= Asterias  obtusata  Bory  St.  Vincent  ’27  = Oreaster  dbtusatus  M.  T.  ’42  = Pentaceros 
dbtusatus  Perrier  ’75.  Culcita  grex  M.  T.  ’42.  Asterina  cepheus  Valenciennes  = As- 
teriscus  cepheus  Val.  in  M.  T.  ’42  = Asterina  cephea  Perrier  ’75.  Asterina  exigua 
Lamarck = Asterias  exigua  Lamarck  ’16  = Asteriscus  pentagonus  M.  T.  ’42.  Linckia 
miliaris  (Linck)  v.  Martens  ’66  = Pentadactylosaster  asper  var.  miliar  is  Linck  1733  = 
Asterias  Iccvigata  (pars)  Linne  ’66  = Linckia  typus  Gray  ’40.  Ophidiaster  purpureus 
Perrier  ’69.  Nardoa  tuberculata  Gray  ’40  = Ophidiaster  tuberculatus  M.  T.  ’42= 
Linckia  tuberculata  v.  Martens  ’66  = Scytastei'  tuberculatus  Perrier  ’75.  Acanthaster 
echinites  (Ellis  & Solander)  Lutken  ’71= Stella  marina  quindecim  radiorum  Humph 
11  Q5  = Asterias  echinites  Ellis  & Sol.  17 86  = Echinaster  Solaris  M.  T.  ’42  = Echinaster 
( Heliaster ) solans  v.  Martens  ’66.  Echinaster  er'ulanella  Valenciennes  in  M.  T.  ’42  = 
Othilia  eridanella  Gray  ’66  = Echinaster  qfflnis  Perrier  ’69. 

’99.  Notes  pour  servir  a l’etude  des  Ecliinodermes.  Mem.  soc.  d.  pliys.  et 
d’liist.  natur.  d.  Geneve,  t.  xxxiii,  2me.  partie,  no.  1.  34  pp.  + 3 pis. 

Astrop.  penangensis , n.  sp.,  13  figs.  Astrop.  zebra  Sladen  ’83  = Astrop.  copping eri  Bell 
’84.  Astrop.  verrilli,  n.  sp.,  9 figs.  Astrop.  inermis,  n.  sp.,  8 figs.  Astrop.  rubidus , n. 
sp.,  11  figs.  Astrop.  kcehleri,  n.  sp.,  10  figs.  Astrop.  ludurigi,  n.  sp.,  9 figs.  Astrop. 
kagoshimensis,  n.  sp.,  8 figs.  Scaphaster,  n g Scaph.  humberti,  n.  sp.,  9 figs. 

Ludwig,  H. 

’86.  Echinodermen  des  Beringsmeeres.  Zool.  Jahrb.,  Bd.  1,  p.  275- 
296.  1 Taf. 

Asterias  acervata  Stimps.  Asterias  cribraria  Stimps.  Asterias  sp.  Cribrella  oculata 
(Linck)  Forb.  = Echinaster  eschrichtii  Brandt  ’51  = Echin.  sanguinolentus  Hoffmann  ’82 
= Echin.  sanguinolentus  Stuxberg-  ’83.  Ctenodiscus  krausei,  n.  sp.,  4 figs..  Pteraster 
apoms,  n.  sp. 

’97.  Die  Seesterne  des  Mittelmeeres.  Fauna  u.  Flora  des  Golfes  von 
Neapel  u.  d.  angrenzenden  Meeres-Abschnitte.  23.  Monograpliie. 
x + 491  pp.  + 12  pis. 
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Astropectinidas.  Astropecten.  A.  aurantiacus  (Linne)  = Astropecten  echinatus  major 
Linck  1733  = Astrop.  stellatus  Linck  1733  = Asterias  arandnca  Linne  1758  = Aster  las 
aurantiaca  Tiedemann  ’16= Stellar ia  aurantiaca  Nardo  ’34  = Astrop.  cremaster  Dujardin 
& Hupe  ’62,  7 figs.  A.  bispinosus  (Otto  ’23 ) = Astropecten  echinatus  minor  Linck 
1733  = Asterias  bispinosa  Otto  ’ 23 =Stellaria  bispinosa  Nardo  ’34  = Asterias  platyacantha 
Philippi  ’37  = Astrop.  echinatus  Gray  ’40  = Astropecten  platy acanthus  M.  T.  ’42= Astrop. 
myosurus  Perier  ’69,  2 figs.  A.  spinulosus  (Philippi  ’37)  = Asterias  spinulosa  Philippi 
’37  = Astrop.  johnstoni  M.  T.  ’42,  2 figs.  A.  pentacanthus  (Delle  Chiaje  ’25)  = Asterias 
pentacantha  Delle  Chiaje  ’25,  2 figs.  A.  pentacanthus  (Delle  Chiaje)  vai.  serratus  (M. 
T.  ’42)  = Astrop.  serratus  M.  T.  ’42  = Astrop.  mulleri  Marion  ’83.  A.  johnstoni  (Delle 
Chiaje  ’25)  = Asterias  johnstoni  Delle  Chiaje  ’25  = Asterias  aranciaca  var.  aculeis 
marginalibiis  minimis  Deshayes  in  Lamarck  ’40  = Astrop.  squamatus  M.  T.  ’44  = Astrop. 
aster  De  Filippi  ’59  = Astrop.  platyacanthus  Peer.  ’75,  2 figs.  Luidia.  L.  ciliaris 
(Philippi  ’37)  = Asterias  tenuissima  Bisso  ’26  = Asterias  rubens  Johnston  ’36  = Asterias 
ciliaris  Philippi  ’37  = L.  fragilissima  Forbes  ’39  = Asterias  pectinata  Couch  ’40  = As - 
terias  imperati  Delle  Chiaje  ’41  = L.  savignyi  M.  T.  ’42, 14  figs.  L.  sarsi  (Duben  & Koren 
’45)  = Asterias  sp.  n.  M.  Sars  ’35  = L.  fragilissima  Forbes  ’39  = Luidya  sarsii  Duben 
& Koren  ’45  = i.  savignyi  Dcjb.  & Kor.  ’46  = Astrella  simplex  Perrier  ’82  = L.  ciliaris 
Colombo  ’88  = L.  paucispina  v.  Marenzellep.  in  Steindachner  ’91,  13  figs.  Archas- 
TERnxae.  Plutonaster.  P.  subinermis  (Philippi  ’37)  = Asterias  subinermis  Philippi 
’37  = Astropecten  subinermis  M.  T.  ’42  = Archaster  subinermis  Perrier  ’78=  Goniopecten 
subinermis  Perrier  ’85  = Tlut.  (subg.  Tethyaster)  subinermis  Sladen  ’89  = Tethy aster 
subinermis  Perrier  ’94,  27  figs.  P.  bifrons  (Wyv.  Thomson  ’73 ) = Archaster  bifrons 
Wyv.  Thomson  ’73=  Goniopecten  bifrons  Perrier  ’85.  Odontaster.  0.  mediterraneus 
(v.  Marenzellep.  ’91)  = Gnathaster  mediterraneus  v.  Marenzeller  in  Steindachner  ’91. 
C HAETASTERID2E.  Chaetaster.  Ch.  longipes  (Retzius  ’05)  = Asterias  longipes  Betzius 
’05  = Asterias  subulata  Lamarck  T6  = Asterias  verrucosa  Bisso  ’26=Kepanthia  tessellata 
Gray  ’40  = Ch.  subulatus  Gaudry  ’51,  19  figs.  Pentagonasterhxe.  Pentagonaster. 
I\  placenta  (M.  T.  ’42)=  Goniodiscus  placenta  M.  T.  ’42  =Goniodiscus  placentaformis 
Heller  ’63  = Goniodiscus  acutus  Heller  ’63  = Goniaster  placentaformis  Lutken  ’64  = 
Goniaster  placenta  v.  Marenzeller  ’75  = P.  mirabilis  Perrier  ’75  = P.  acutus  Perrier 
’78  = Pent.  minor  Kiehler  ’96.  22  figs.  P.  hystricis  y.  Marenz.  in  Stendachner.  ’91  = 
P.  kergroheni  Kcehler  ’96  = P.  greeni  Bell  ’89  = P.  balteatus  Sladen  ’91  = P.  concinnus 
Sladen  ’91,  1 fig.  Poraniidte.  Marginaster.  M.  capreensis  (Gasco)  = Aster opsis 
capreensis  Gas.  ’76  = 3/.  fimbria, tus  Sladen  ’89  = Cheilaster  fimbriatus  Bell  ’92,  11  figs. 
AsTERiNiDiE.  Asterina.  A.  gibbosa  (Pennant  1777)  = Pentaceros  gibbus  plicatus  et 
concavus  Linck  1788= Asterias  gibbosa  Pennant  1777  = Asterias  minuta  Olivi  1792  = 
Asterias  verruculata  Betzius  ’05  = Asterias  unibilicata  Konrad  ’14  = Asterias  exigua 
Delle  Chiaje  ’25  = Asterias  membranacea  Bisso  ’26  = Asterias  pulchella  Blainville  ’34 
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= Aster  Is  cus  verruculatus  M.  T.  ’4:2=  Aster  las  minima  Verany  ’46  = Asteriscus  ciluitus 
Lorenz  ’60  = Asteriscus  pulchellus  Perrier  ’69  = Asteriscus  pancerii  Gasco  ’70  = As- 
teriscus  arrecifensis  Greeff  ’72,  18  figs.  Palmipes.  P.  membranaceus  Linck  1733  = 
Stella  cartilaginea  Aldroyandi  1638 = Stella  (Palmipes)  membranacea  Linck  1733  = As- 
ter las  placenta  Pennant  1777  = Arenas  membranacea  Betzius  1783  = Arenas  palmipes 
Olivi  1792  = Asterias  papyracea  Konrad  ’14  = Asterias  rosacea,  Stella  rossa  membranacea 
Delle  Chiaje  ’25  = Asterias  cartilaginea  Fleming  ’28  = Asterias  ( Palmasterias ) mem- 
branacea  Blainville  ’30  = Anseropoda  membranacea  Nardo  ’34  = Asteriscus  palmipes 
Duvernoy  ’49  = Asteriscus  placenta  Lutken  ’64  = P.  placenta  Norman  ’65,  17_figs.  P. 
lobianci  = P.  membranaceus  x Asterina  gibbosa , 1 fig.  Linckiid.e.  Hacelia.  H.  attenuata 
(Gray  ’40)  = Asterias  laevigata  varietas  Lamarck  ’1(\  = Asterias  variolata  Risso  ’26  = 
Asterias  coriacea  Grtjbe  ’40  = Ophidiaster  ( Hacelia ) attenuatus  Gray  ’40=  Ophidiaster 
ophidianus  Lutken  ’64  = Ophidiaster  lessonce  Gasco  ’76,  19  figs.  Ophidiaster.  0. 
ophidianus  (Lamarck  ’16)  = Asterias  ophidiana  Lamarck  ’16=  Ophidiaster  aurantius 
Gray  ’40=  Ophidiaster  canariens’is  Greeff  ’72,  15  figs.  Echinasteridx.  Echinaster. 
E.  sepositus  (Gray  ’40 ) = Pentadactylosaster  asper  reticulatus  digitis  brevioribus  Linck 
1733  = Asterias  rubens  Olivi  1792  = Asterias  sagena  Retzius ’05  = Asterias  sanguinolenta 
Retzius  ’05  = Asterias  seposita  Lamarck  ’16  = Stellonia  seposita  Nardo  ’34  = Ehopia 
mediterranea  Gray  ’40  = Ehopia  seposita  Gray  ’40  = Echinaster  sanguinolentus  M.  T,  ’42 
= Asterias  rosacea  Yerany  ’40>  = Cribrella  seposita  Dujardin  & Hupe  ’62  = Cribrella 
oculata  Russo  ’93  = E.  sepositus  var.  mediterraneus  Marchisio  ’96,  20  figs.  Asteriidx. 
Asterias.  A.  tenuispina  Lamarck  ’16= Stella  marina  echinata  Columna  1616  = Asterias 
heptactis  Konrad  (Meckel)  ’14  = Asterias  savaresi  Delle  Chia.te  ’25  = Asterias  rubens 
Risso  ’26  = Stellonia  tenuispina  D’Orbigny  ’39  = Asterias  glacialis  var.  savaresi  Grube 
’40  = Asterias  glacial'.s  Gray  ’40,  3 figs.  A.  glacialis  L.  1758 =Sol.  echinatus  cancellatus 
Linck  1733  = A spinosa  Pennant  1777  = A.  angulosa  O.  F.  Muller  1788  = A echino- 
phora  Delle  Chiaje  ’25  = Stellonia  glacialis  Nardo  ’34  = Stellonia  angulosa  L.  Agassiz 
’35  = Stellonia  webbiana  D’Orbigny  ’39=  Uraster  glacialis  Forbes  ’41  = Aster acanthion 
glacialis  variatio  profundus  Lorenz  ’60  = A madeirensis  Stimpson  = Asteracanthion 
linckii  Perrier  ’69  = Marthasterias  foliacea  Jullien  ’78  = Asterias  africana  Greeff  ’82 
= Asterias  ( Stolasterias ) glacialis  Sladen =Stolasterias  glacialis  Perrier  ’94,  19  figs. 
A.  edmundi  Ludwig = Stolasterias  neglecta  Perrier  ’91,  1 fig.  A.  richardi  Perrier  ’82 
= Hydrasterias  richardi  Perrier  ’94,  5 figs.  Brisingidje.  Brisinga.  B.  coronata  G. 
O.  Sars  ’72  = B.  sp.  Marion  ’83  = B.  mediterranea  Perrier  ’85. 

’99.  Ecliinodermen  des  Sansibargebietes.  Yoeltzkow’s  Wissensch.  Ergobn. 
d.  Reisen  in  Madagaskar  u.  Ost-Afrika  in  den  Jahren  1889- 
1895.  Abliandl.  Senckenb.  naturforscli.  Gesellscli.,  Bd.  xxi,  Hft.  iv, 
p.  537-563. 
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A sTRopECTiNTDiE.  Astropecten  hemprichii  M.  T.  Astrop.  polyacanthus  M.  T.  Luidia 
savignyi  Audouin.  Pentagonasterhue  . rentagonaster  semilunatus  Linck.  Goniodiscus 
sebcc  M.  T.  Goniod.  sanderi  Meissner.  Pentaceros  grayi  Bell.  Pent,  hiulcus  Linck. 
Pentac.  muricatus  Linck.  Pentac.  tuberculatus  M.  T.  Pentac.  turritus  Linck.  Culcita 
conacea  M.  T.  Cul.  pentangularis  Gray.  Cul.  schmideliana  Ketzius  var.  africana 
Doderlein.  Gymnasteriidje.  Gymnasteria  carinifera  Lamarck.  Asterinid.e.  As- 
terina  cepheus  Valenciennes.  Aster,  coccinea  M.  T.  Linckiid^e.  Ferdina  kuhlii  M. 
T.  Ophidiaster  pustulatus  von  Martens  + purpureus  Perrier.  Leiaster  coiiaceus 
Peters.  Leiaster  glaher  Peters.  Linckia  ehrenbergii  M.  T.  Linck.  miliaris  Linck. 
Linck.  multifora  Lamarck.  Linckia  pacifica  var.  diplax  M.  T.  Nardoa  variolata  Linck. 
Pterasterid.®.  Petaster  cribrosus  von  Martens  = Pteraster  cribrosus  v.  Martens  ’67 
= Petaster  insignis  Sladen  ’89.  Echinasterir®.  Mithrodia  clavigera  Lamarck.  Echin- 
aster  purpureus  Gray. 

: 00.  Arktisclie  Seesterne.  Fauna  arctica.  Eine  Zusammenstellung  der 
arktischen  Tierformen,  mit  besonderer  Berucksichtigung  des  Spitz- 
bergen-Gebietes  auf  Grand  der  Ergebnisse  der  Deutsclien  Expedi- 
tion in  das  nordische  Eismeer  im  Jabre  1898.  Unter  Mitwirkung 
zalilreicber  Fachgenossen  lierausgegeben  von  Dr.  Fritz  Homer  u. 
Dr.  Fritz  Schaudinn.  I.  Bd,  p.  445-502.  A very  complete  list 
of  synonyms  is  given  under  each  species. 

Archasteridje.  Pontaster  tenuispinus  (Duben  & Koren)  = Astropecten  tenuispinus 
Duben  & Koren  ’46  = Archaster  tenuispinus  M.  Sars  ’61  = Pontaster  tenuispinus  Sladen 
’89  = Pont,  hebitus  Sladen  ’89  = Pont,  limbatus  Sladen  ’89  = Pont,  tenuispinus  Bell  ’89 
= Archaster  tenuispinus  Dalla  Torre  ’89  = Astropecten  tenuispinus  Bodger  ’93  = Pont- 
aster marionis  Perrier  ’94.  Plutonaster  parelii  (Duben  & Koren)  = Asterias  aranciata 
var.  Parelius  1768  = Astropecten  parelii  Duben  & Koren  ’46  = Archaster  parelii  M. 
Sars  ’61  — Pseudar  chaster  tessellatus  var.  ardicus  Sluiter  ’95.  Porcellanasterid.®. 
Ctenodiscus  crispatus  (Retzius)  = Astropecten  corniculatus  Linck  17 33  = Asterias  crispata 
Retzius  ’05  = Asterias  polaris  Sabine  ’24  = Astropecten  polaris  Gray  ’40  = Ctenodiscus 
polaris  M.  T.  ’42  = Ctenodiscus  pygmams  M.  T.  ’42  = Ctenodiscus  crispatus  Duben  & 
Koren  ’46  = Ctenodiscus  corniculatus  Perrier  ’75  = Ctenodiscus  krausei  Ludwig  ’86. 
Astropectinidje.  Leptoptychaster  ardicus  (M.  Sars)  = Astropecten  ardicus  M.  Sars  ’50 
= Astropecten  lutkeni  M’ Andrew  & Barrett  ’57  = Archaster  ardicus  Verrill  ’73= 
Leptophycaster  ardicus  Norman  ’93.  Astropecten  irregularis  (Pennant)  = Astropecten 
irregularis  Linck  1133— Asterias  arandaca  O.  F.  Muller  1113  = Asterias  irregularis 
Pennant  1777  = Asterias  aurantiaca  Forbes  ’39  = Astropecten  midleri  M.  T.  ’44  = Astro-, 
peden  echinulata  M.  T.  ’44  = Astropecten  acicularis  Norman  ’65  = Astropecten  helgolandicus 
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Greeff  ’7.1.  Psilaster  andromeda  (M.  T .)  = Asterias  aranciata  var.  Parelius  1768  = 
Astropeden  andromeda  M.  T.  ’42  = Archaster  andromeda  M.  Saks  ’65  = Archaster  christi 
Perrier  ’75=  Archaster  flora?  Verrill  ’78  = Psilaster  andromeda  Sladen  ’91.  Bathy- 
biaster  pallidus  (Danielssen  & Koren)  = Astropeden  pallidus  Dan.  & Koren  ’76  = 
Bathybiaster  pallidus  Dan.  & Koren  ’82.  Piaster  mirabilis  Danielssen  & Koren  ’83. 
Pent  agon  asteride  . Pentagonaster  granularis  (Betzius)  = Asterias  granularis  Betzius 
1783  = Astrogonium  granulare  M.  T.  ’42  = Astrogonium  boreale  M’Andrew  & Barrett 
’57  = Goniaster  granularis  Lutken  ’65  = Pentagonaster  granularis  Perrier  ’75  = Tosia 
( Ceramaster ) granularis  Terrill  ’99.  Antheneide.  Ilippasteria  phrygiana  (Parelius) 
= Pentaceros  planus  Linck  1733= Asterias  phrygiana  Parelius  1768  = Aster  las  equestris 
Fleming  ’28  = Asterias  johnstoni  (Gray  bei)  Johnston  ’36  = Ilippasteria  plana,  europcm, 
johnstoni  & cornuta  Gray  ’40  = Asterias  ( Goniaster)  equestris  Gould  ’41  = Goniaster 
equestris  Forbes  ’41  = Astrogonium  phrygianum  M.  T.  ’42=  Goniaster  abbensis  Forbes 
’43  = Hippasteria  equestris  Gray  ’48  = Ilippasteria  abbensis  Gray  ’48  = Goniaster  phrygiana 
Stimpson  ’53  = Astrogonium  aculeatum  M’Andrew  & Barrett  ’57  = Goniaster  nida- 
rosiensis  Storm  ’81.  Gymnasterud.e . Tylaster  rcillei  Danielssen  & Koren  ’80. 

Bhegaster  tumidus  (Stuxberg)  = Solaster  tumidus  Stuxberg  ’78  = Asterina  turnida  Dani- 
elssen & Koren  ’80  = Bhegaster  tumidus  Sladen  ’83.  Poraniomorpha  rosea  Danielssen 
& Koren  ’80.  Lasiaster  hispidus  (M.  Sars)  = Goniaster  hispidus  M.  Sars  ’72  = 
Pentagonaster  hispidus  Danielssen  & Koren  ’84  = Lasiaster  hispidus  Sladen  ’89  = 
Lasiaster  ( Pentagonaster ) hispidus  Pfeffer  ’94.  Solasteride.  Crossaster  papposus 
(L.)  = Triskaidecadis  papposa  Linck  1733  = Dodecadis  reticulata  Linck  1733  = Asterias 
papposa  Walch  1774  = Asterias  helianthemoides  Pennant  1777  = Asterias  affinis  Brandt 
’35 = Solaster  papposa  Forbes  ’39  = Solaster  ( Polyaster ) papposa  Gray  ’40=  Crossaster 
papposus  Verrill  ’66  = Crossaster  affinis  Danielssen  & Koren  ’76=  Crossaster  papposus 
var.  affinis  d’Urban  ’80  = Crenaster  papposus  Honeyman  ’88=  Crossaster  papposus 
var.  septentrionalis  Sladen  ’89.  Solaster  endeca  (Betzius)  = Odadis  dadyloides 
Linck  1733  = Enneadin  coriacea  dentata  Linck  1733  = Asterias  (quarta  species) 
Parelius  1768  = Asterias  aspera  O.  F.  Muller  1776  = Asterias  endeca  Betzius  1783 
= Asterias  endica  Fleming  ’28  = Asterias  alboverrucosa  Brandt  ’35  = Solaster 
endeca  Forbes  ’39  = Solaster  (Endeca)  endeca  Gray  ’48  = Solaster  syrtensis  Verrill 
’91  = Sol.  intermedius  Sluiter  ’95.  Solaster  glacialis  Danielssen  & Koren  ’84.  Loph- 
aster  furcifer  (Duben  & Koren)  = Solaster  furcifer  Duben  & Koren  ’46  = Lophaster 
furcifer  Verrill  ’78.  Korethraster  hispidus  'Wyv.  Thomson  ’73=  Cor ethraster  hispidus 
v.  Marenzeller  ’77.  Pterasteride.  Ilexaster  obscurus  Perrier  ’91  = Pter aster 
(Temnaster)  hexadis  Verrill  ’94  = Temnaster  hexadis  Verrill  ’95  = Pter  aster  hexadis 
Doderlein  ’99.  Pteraster  militaris  (O.  F.  Muller)  = Asterias  militaris  O.  F.  Muller 
1776  = Asteriscus  militaris  M.  T.  ’42  = Pteraster  militaris  M.  T.  ’42  = Pteraster  sp. 
Whiteaves  ’74.  Pteraster  pulvillus  M.  Sars  ’61.  Betaster  multipes  (M.  Sars) 
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’GG  = Diplopter  aster  multipes  Terrill  ’80  = Retaster  multipes  Sladen  ’89  = Diplopteraster 
multipes  Verrill  ’95  = Pteraster  multipes  Grieg  ’96.  Ilymemster  pellucidus  Wyv. 
Thomson  ’73  = Ilymennster  sp.  Ruijs  ’97.  Echinasteride.  Cribrella  sanguinolenta  (O. 
F.  Muller  ) = Pentadactylosaster  oculatus  Linck  1733  = Aster  las  sanguinolenta  O.  F. 
Muller  1776  = Asterias  pevtusa  O.  F.  Mi  ller  1776  = Asterias  oculata  Pennant  1777 
— Asterias  spongiosa  Fabricius  1780  = Arenas  seposita  Betzius  1783  = Linckia  oculata 
Forbes  ’39  = Henricia  oculata  Gray  ’40  = Cribrella  oculata  Forbes  ’41  -Echimster  ocu- 
latus M.  T.  ’42 =Echin.  eschrichtii  M.  T.  A2=Echin.  sanguinolentus  M.  Sars  ’44  = 
Echimster  sarsii  M.  T.  ’44  = Linclcia  pertusa  Stimpson  ’53=  Cribrella  sanguimlenta 
Lutken  ’57.  Echimster  scrobiculatus  Dantelssen  & Koren  ’83.  Pedicellasteride. 
Pedicellaster  typicus  M.  Sars  ’71  = Asteracanthion  palceocrystallus  Duncan  & Sladen  ’77 
= Pedicellaster  palcvocrystallus  Sladen  ’80.  Stick  asteride.  Stichaster  roseus  (O.  F. 
Muller)  = Asterias  rosea  O.  F.  Muller  1776  -Linckia  rosea  Thomson  ’40  = Cribrella 
rosea  Forbes  ’41  = Asteracanthion  roseus  (pars)  M.  T.  ’42  = Henricia  rosea  Gray  ’48  = 
Stichaster  roseus  M.  Sars  ’61.  Stichaster  ardicus  Danielssen  & Koren  ’82.  Stichaster 
albulus  (Stimpson)  = Asteracanthion  roseus  M.  T.  ’42 = Asteracanthion  albulus  Stimpson 
’53=  Asteracanthion  problema  Steenstrup  ’55 = Stichaster  albulus  Verrill  ,0>&  = Stephan- 
asterias  albula  Verrill  ’71.  Asterude.  Asterias  glacialis  L.  Asterias  mulleri  (M. 
Sars  ’44)  = Leptasterias  mulleri  Verrill  ’66.  Asterias  cribraria  Stimpson  ’62.  Asterias 
groenlandica  (Steenstrup)  = Ast.  rubens  Phipps  111^=1  Ur  aster  violacea  Forbes  52= 
Asteracanthion  mulleri  var.  Steenstrup  ’55  = Leptasterias  groenlandica  Verrill  ’79. 
Asterias  spitzbergensis  Danielssen  & Koren  ’84.  Asterias  hyperborea  Danielssen  '& 
Koren  ’82  = Asterias  normani  Danielssen  & Koren  ’83.  Asterias  polaris  (M.  T.  ’42) 
= Asterias  rubens  Fabricius  partim  17 80  = Ast.  minuta  Fabricius  17 80  = Ast.  violacea 
Sabine  ’24  = Ast.  borealis  Perrier  ’75=  Ast.  douglasi  Perrier  ’75.  Asterias  cam- 
tschatica  Brandt  ’35  = Asteracanthium  camtschaticum  Brandt  ’51  = Asterias  acervata 
Stimpson  ’62.  Asterias  panopla  Stuxberg  ’78.  Asterias  linckvi  (M.  T.)  ’42  = Astera- 
canthion stellionura  Perrier  ’69  = As*,  gunneri  Danielssen  & Koren  ’82.  Asterias 
rubens  L.  = Ast.  violacea  Perrier  ’75.  Brisinga  coronata  G.  O.  Sars. 

: 03.  Seesterne.  Resultats  du  Yoyage  du  S.  Y.  Belgica  en  1897-1898- 
1899  sous  le  commandement  de  A.  de  Gerlache  de  Gomery. 
Rapports  scientifiques  publies  aux  frais  du  gouvernement  beige, 
sous  la  direction  de  la  commission  de  la  Belgica.  Zoologie.  72  pp. 
•+  7 pis. 

Astropectinidas.  Mimaster  cogmtus  Sladen,  7 figs.  Archasteride.  Subf.  Pararch- 
asterince.  Cheiraster  gerlachei , n.  sp.,  10  figs.  (Synoptic  key  to  Cheiraster  species.) 
Odontasteride.  Asterodon  singularis  (M.  T.)  = Aster odon  granulosus  Perrier  91  = 
Odontaster  singularis  Leipoldt  ’95.  Odontaster  cremeus,  n.  sp.  Poranhde.  Porania 
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antarctica  ;E.  A.  Smith,  3 figs.  Solasteridte.  Solaster  odoradiatus,  n.  sp.,  2 figs. 
Lophaster  stellans  Sladen,  2 figs.  Pterasteredje.  Pteraster  lebruni  Perrier,  4 figs. 
Uymenaster  perspicuus,  n.  sp.  Echinasterid.®:.  Echinaster  smithi,  n.  sp.  Pedicellas- 
teridje.  Pedicellaster  antardicus,  n.  sp.  (Synoptic  key  to  Pedicellaster  species.) 
Asterhdte.  Sporasterias  antarctica  (L  cjtken)  = Sporast.  spirabUis  Perrier  ’94  = Ast. 
( Sporast .)  antardica  Meissner  ’96  — Ast.  antardica  Bell  : 02.  Sporasterias  antarctica 
(Lutken)  var.  rupicola  Yerrill.  Cosmasterias  lurida  (Philippi)  = Aster acanthion  luridum 
Philippi  ’58  = Asterias  ( Cosmasterias ) sulcifera  Lelpoldt  ’95.  Diplasterias  liitkeni 
Perrier.  Stolasterias  candicans , n.  sp.  Anasterias.  (Synoptic  key  to  Anasterias 
species.)  Anast.  chirophora , n.  sp.,  10  figs.  Anast.  ladea,  n.  sp.  Ancist.  belgiccc,  n. 
sj).,  7 figs.  (Starfishes  that  incubate  their  eggs : leptopty chaster  lcerguelensis  E.  A. 
Smith,  Stichaster  nutrix  Studer,  Pter aster  militaris  (O.  F.  Muller),  llexaster  obscurus 
Perrier,  Uymenaster  nobilis  Wyy.  Thomson,  Uymenaster  praicoquis  Sladen,  Cribrella 
sanguinolenta  (O.  F.  Muller),  Aster  ias  mulleri  (M\  Sars),  Aster  ias  sp.  Ludwig,  Aster  las 
antarctica  (Lutken),,  Aster  ias  perrieri  E.  A.  Smith,  Diplasterias  steineni  (Studer), 
Diplasterias  liitkeni  Perrier,  Anasterias  studeri  Perrier,  Anasterias  chirophora  Ludwig, 
Anasterias  belgicae  Ludwig.)  Brlsinghle.  Labidiaster  radiosus  Lutken  ’71  = Labid. 
lutkeni  Bell  ’81,  1 fig.  Belgicella  racovitmna,  n.  g.  n.  sp.,  12  figs. 

05.  Asteroidea.  Reports  on  an  Exploration  off  tlie  West  Coasts  of 
Mexico,  Central  and  South  America,  and  off  the  Galapagos  Islands, 
in  Charge  of  Alexander  Agassiz,  by  the  U.  S.  Fish  Commission 
Steamer  “Albatross,”  during  1891,  Lieut.  Commander  Z.  L.  Tanner, 
U.S.N.,  commanding,  xxxy. 

Reports  on  the  Scientific  Results  of  the  Expedition  to  the  Tropical 
Pacific,  in  Charge  of  Alexander  Agassiz,  on  the  U.  S.  Fish  Com- 
mission Steamer  “ Albatross,”  from  August,  1899,  to  March,  1900, 
Commander  Jefferson  F.  Moser,  U.S.N.,  commanding,  vii.  Publish- 
ed July,  xii  + 292  pp.-f-35  pis. + 1 chart. 

Arch asteridx: . Cheiraster  agassizii,  n.  sp.,  14  figs.  Pararchaster  pedinifer,  n.  sp.,  9 
figs.  Pararchaster  pedinifer  juvenes,  5 figs.  Pararchaster  cognatus,  n.  sp.,  1 fig. 
Pararchaster  spinuliger,  n.  sp.,  1 fig.  Plutonaster  abyssicola,  n.  sp.,  7 figs.  Per- 
sephonaster  armiger,  n.  sp.  Dytaster  demonstrans,  n.  sp.,  15  figs.  Archaster  typicus 
M.  T.,  1 fig.  Astropectinidx.  Psilaster  sladeni,  n.  sp.  Psilaster  armatus , n.  sp.,  3 
figs.  Astropeden  sulcatus,  n.  sp.,  2 figs.  Astropeden  benthopliilus,  n.  sp.,  2 figs. 
Astropeden  exiguus,  n.  sp.,  3 figs.  Astropeden  polyacanthus  M.  T.  Parastropeden 
inermis,  n.  g.  n.  sp.,  4 figs.  Luidia.  L.  ferruginea,  n.  sp.  L.  armata , n.  sp.  Por- 
cellanasteridje.  Porcellarvaster  pacificus,  n.  sp.,  2 figs.  Porcellanaster  vcaltharii,  n. 


722 


s.  goto  : 


sp.,  2 figs.  Albatrossia  semimurginalis, , n.  g.  n.  sp.,  2 figs.  Ifyphalaster  moseri , n. 
sp.,  2 figs.  Ctenodiscus  crispatus  (Betzius)  = Ct.  corniculatus  Michailovsky  : 03  = C7. 
procurator  Sladen  ’89,  2 figs.  Pentagonasterid.e.  Pseudar  chaster  pedinifer , n.  sp., 
2 figs.  Pseudar  chaster  pulcher,  n.  sp.,  5 figs.  Pseudarchaster  verrilli,  n.  sp.,  5 figs. 
Mediaster  transfuga , n.  sp.,  9 figs.  Mediaster  elegans,  n.  sp.,  3 figs;  Mediaster  elegans 
abyssi,  n.  var.  Xymphaster  diomedea ?,  n.  sp.,  G figs.  Pentagonaster  ernesti , n.  sp.,  2 
figs.  Axtheneide.  Hippasteria  pacijica , n.  sp.,  3 figs,  r ent  acerotidje.  Paulia 
horrida  Gray  galapagensis , n.  var.,  7 figs.  Pauliella  cenigma,  n.  g.  n.  sp.,  7 figs. 
Culcita  ndvco  guinea}  M.  T.  Gymnasterudje.  Gymmsteria  carinifera  (Lamarck),  2 figs. 
AsTERiNmzE.  Aster ina  cepheus  (M.  T.)  juv.  Linkiid.e.  Linckia  miliaris  (M.  T.).  Linckia 
multifora  (Lamarck).  Linckia  pacijica  Gray  var.  diplax  (M.  T.).  Ophidiaster  cyiindricus 
(Lamarck).  Zoroasteridje.  Zoroaster  magnijicus,  n.  sp , 5 figs.  Zoroaster  nudus,  n. 
sp.,  9 figs.  Zoroaster  hirsutus , n.  sp.,  3 figs.  Zoroaster  sp.  juv.,  3 figs.  Zoroaster 
longispinus,  n.  sp.,  6 figs.  Solasterid.e.  Sarkaster  vilidus,  n.  g.  n.  sp.,  9 figs. 
Pterasterid.e.  Ifymenaster  platy acanthus,  n.  sp.,  1 fig.  Hymenaster  purpureus,  n.  sp. 
Ilymenaster  violaceus,  n.  sp.  Hymenaster  gracilis , n.  sp.,  4 figs.  Hymenaster  sp.  Petas- 
ter  diaphanus,  n.  sp.  Echinasterid.e.  Cribrella  gracilis,  n.  sp.,  4 figs.  Cribrella  nana , 
n.  sp.,  3 figs,  Alexandraster  minis , n.  g.  n.  sp.,  6 figs.  Acanthaster  echinites  Elias 
& Solander.  Mithrodia  clavigera  (Lamarck).  Pedicellasteridje.  Pedicellaster  im- 
provisus,  n.  sp.,  6 figs  Asteriidje.  Stolasterias  alexandri,  n.  sp.,  3 figs.  Stolasterias 
robusta,  n.  sp.  Sporasterias  mariana,  n.  sp.,  5 figs.  Sporasterias  cocosana,  n.  sp.,  3 
figs.  Sporasterias  galapagensis,  n.  sp.,  2 figs.  Ilydrasterias  diomedeoe , n.  sp.,  2 figs. 
Hydrasterias  (?)  n.  sp.,  1 fig.  Brisinglda:.  Prisinga  variispina,  n.  sp.  Brisinga  tenella , 
n.  sp.  Brisinga  panamensis,  n.  sp.,  8 figs.  Freyella  pacijica,  n.  sp.  Freyella  insignis , 
n.  sp.,  2 figs.  Freyella  propingua,  n.  sp. 

:05a.  Asterien  unci  Opliiuren  der  schwedischen  Expedition  nach  den 
Magalliaenslandern  1895-1897.  Zeitscli.  wiss.  Zool.,  Bd.  82,  p. 
39-79,  pi.  y,  vi. 

Asterodon  singularis  M.  T.  = Asterod.  granulosus  Perrier  ’91  = Odoviaster  singularis 
Leipoldt  ’95,  3 figs.  Odont.  penicillatus  Philippi  = Goniodiscus  penicillatus  Philippi 
’70=  Gnathaster  pilulatus  Sladen  ’89  = Asterodon  grayi  Perrier  ’91=  Gnathaster  grayi 
Perrier  ’94  = Odont.  meridionalis  Leipoldt ’95,  2 figs.  Odont.  grayi  Bell  = Galliderrm 
grayi  Bell  ’81  = Pentagonaster  paxillosus  Bell  ’81  (non  Gray)  = Gnathaster  grayi  Sladen 
’89  = Asterodon  pedicellaris  Perrier  ’91  = Odont.  grayi  Bell  (partim)  ’93  = Odont. 
pedicellaris  Bell  ’93=  Gnathaster  pedicellaris  Perrier  ’94  =Gnath.  pedicellaris  Verrill 
’99  = Gnath.  grayi  Verrill  ’99,  4 figs.  Porania  antarctica  E.  A.  Smith,  1 fig- 
Cycethra  verrucosa  Philippi  = Goniodiscus  verrucosus  Philippi  ’57  = Cycethra  nituia 
Leipoldt  ’95  = Cyc.  electilis  Leipoldt  ’95  = Gyc.  simplex  Meissner  ’96  = Oyc.  simplex 
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forma  subelect  ills  Meiss.  ’96,  2 figs.  Aster  inct  fimhrktta  Ed.  Perkier ’75,  6 figs.  Solaster 
australis  Perrier  = Crossaster  australis  Perrier  ’91.  lietaster  gibber  Sladen,  2 figs. 
Cribrella  pagenstecheri  Studer  ’85  = Crib,  obesa  Sladen  ’89  = Grib,  hyadesi  Perrier  ’91 
= Cribrella  studer  i ’ 91.  Cosmasterias  lurida  Phieippi  = . Isterias  sulcifera  Leipoedt  ’95  = 
Diplasterias  lurida  Meissner  : 04.  Sporasterias  antarctica  Lutken  = Aster  bis  antarctica 
Ludwig  : 03  = Sporasterias  antarctica  var.  rupicola  Ludwig  :03  = Asterias  rugispina 
Leipoldt  ’96.  Labidiaster  radiosus  Lutken. 

:10.  Notomyota,  eine  neue  Ordnung  der  Seesterne.  Sitzungsb.  k.  preus. 
Akad.  Wiss.,  xxiii,  p.  435-466.  May  12. 

1.  Fam.  C h eirasterid.e  Ludw.  Pontaster  Sladen,  s.  str.  P.  tenuispinus  Dub.  & 
Koren  ’46  = P.  hebitus  & P.  limbatus  Seaden  ’89  = P.  ( Crenaster ) marionis  Perrier 
’85  = P.  perplexus  & P.  oligoporus  Perrier  ’94.  P.  planeta  Sladen  ’89.  Pectinaster 
Perrier,  s.  str.  P.  echinulatus  = Archaster  echinulatus  Perrier  ’75  = Archaster  sepitus 
Terrill  ’85.  P.  flholi  Perrier  ’85  = Pontaster  fordpatus  Sladen  ’89  = Pontaster 
venustus  Sladen  ’89.  P.  mimicus  = Pontaster  mimicus  Sladen  ’89.  P.  pristinus= 
Pontaster  pr'istinus  Sladen  ’89.  P.  hispidus  = Pontaster  hispidus  Alcock  & Wood- 
Mason  ’91.  P.  crib'ellum = Pontaster  cribrellum  Alcock  ’93.  P.  agassizii=  Cheiraster 
agassizii  Ludwig  ’95.  Luidiaster  Studer  em.  Ludwig.  L.  dawsoni— Archaster 
davcsoni  Terrill  ’80  = Pontaster  oxyacanthus  Sladen  ’89  = Cheiraster  liorridus  Fisher 
: 06.  L.  hirsutus  Studer  ’84.  L.  teres  = Pontaster  teres  Sladen  ’89.  L.  vincenti— 
Cheiraster  vincenti  Perrier  ’94.  L.  gerlachei=  Cheir aster  gerlachei  Ludwig  : 03.  Chei- 
raster  Studer,  s.  str.  Ch.  gazellcc  Studer  ’83  = Ch.  pedicellaris  Studer  ’83.  Oh. 
trullipes  = Pontaster  trullipes  Sladen  ’89.  Ch.  subtuber culatus  = Pontaster  subtuber culatus 
Sladen  ’89.  Ch.  pilosus  = Pontaster  pilosus  Alcock  ’93.  Ch.  coronatus  Perrier  ’94  = 
Ch.  mirabilis  Perrier  ’85.  Ch.  snyderi  Fisher  : C6.  Ch.  inops  Fisher  : 06.  Ch.  gran- 
ulatus,  n.  sp.  Ch.  niasicus,  n.  sp.  Marcelaster  Kcehler.  M.  antarcticus  Kcehler 
: 07.  Gaussaster,  n.  g.  G.  vanhoffeni,  n.  sp.  2.  Fam.  Benthopectinid.e  Terrill 
’99.  Pararchaster  Sladen,  s.  str.  P.  pedicifer  Sladen  ’85.  P.  folini=  Cheiraster 
folini  Perrier  ‘85.  P.  spinosissimus  Sladen  ’89.  P.  violaceus  Alcock  ’93.  P.  fischeri 
Perrier  ’94.  P.  spinuliger  Ludwig  : 05.  P.  indicus  Kcehler  : 09.  Benthopecten 
Terrill,  s.  str.  B.  simplex  = Archaster  simplex  Perrier  ’81  = Pararchaster  armatus 
Sladen  ’89.  B.  spinosus  Terrill ’84.  B.  semis quamatus  = Pararchaster  semisquamatus 
Sladen  ’89.  B.  antarcticus  — Pararchaster  antarcticus  Sladen  ’89.  B.  huddlestonii= 
Pararchaster  huddlestonii  Alcock  ’93.  B.  acanthonotus  Fisher  : 05.  B.  pectinifer= 
Pararchaster  pectinifer  Ludwig  :05*  B.  coinatus—  Pararchaster  cognatus  Ludwig  : 05. 
B.  incertus , n.  sp. 


:12.  Uber  die  J.  E.  Gray’  schen  Gattungen  Pentagonaster  und  Tosia. 
Zool.  Jahrb.,  Suppl.  xv,  1.  Bd.,  p.  1-44. 
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Pentagonaster  Gray ’40  = Astrogonium  (pars)  Mull.  & Troschel  ’42 = Stephanaster [ 
Ayres  ’51  = Astrogonium  (pars)  + Stephanaster  Bather  : 00.  P.  pulchdlus  Gray  ’40 
= Astrogonium  pulchellum  Mull.  & Troschel  ’42 = Stephanaster  elegans  Ayres  ’51  = 
Stephanaeter  pulchellus  Perrier  ’94.  P.  nbnormalis  Gray  ’66  = P.  pulcliellus  var.  B. 
Hutton  ’72  = Astrogonium  abnormale  Sladen  ’89  = Astrogonium  pulchellum  var.  B: 
Farquhar  ’95  = Astrogonium  huttoni  Farquhar  ’97.  P.  crassimanus  Mobtus  = AstroA 
goniuvi  crassimanum  Mobius  ’59  = P.  crassissimus  Gray  ’66  = Astrogonium  pulchellum 
(pars)  Sladen  ’89.  P.  diibeni  Gray  ’47  = Goniaster  dubenii  Lutken  ’71  = P.  gunnm 
Perrier  ’75  = Astrogonium  diibeni  Sladen  ’89  = Astrogonium  gunnii  Sladen  ’89  = 
Stephanaster  dubeni  Perrier  ’94  = Steph.  gunnii  Perrier  ’94.  Tosia  Gray  ’40  = 
= Astrogonium  (pars)  Mull.  & Troschel  ’42  = Pentagonaster  (pars)  Perrier  ’75  = 
Stephanaster  (pars)  Perrier  ’85.  T.  australis  Gray  ’40  = Astrogonium  geometricurrm 
Mull.  & Troschel  ’42  = Astrogonium  astrologorum  Mull.  & Troschel  ’42  = Pentagon-] 
aster  astrologorum  Gray  ’66  = Pentagon,  australis  Perrier  ’75  = Pentagon.  (Toski), 
astrologorum  Perrier  ’78  = Pentagon.  (Tosia)  australis  Perrier  ’78  = Stephanasteil 
astrologorum  Perrier  ’94  = Stephan,  australis  Perrier  ’94  = Stephan,  procyon  Perrier 
’94  = Tosia  astrologorum  Yerrill  ’99.  T.  ornata  (Mull.  & Troschel)  = Astrogoniwm 
ornatum  Mull.  & Troschel  ’42  = Pentagonaster  (Tosia)  ornatus  Perrier  ’78.  T.  rubral 
Gray  ’47  = Pentagonaster  (Tosia)  ruber  Perrier  ’78.  T.  nobilis  (Mull;  & Troschel  ! 
= Astrogonium  nobile  Mull.  & Troschel  ’43  = Tosia  tubercidaris  Gray  ’66  = Pentagon^ 
aster  (Tosia)  nobilis  Perrier  ’7 8 = Perdagonaster  (Tosia)  tubercularis  Perrier  ’78  = 
Tosia  tubercularis  Yerrill  ’99.  T.  aurata  Gray  ’47  = Astrogoninum  australe  Mull.  A'  I 
Troschel  ’42  = Astrogonium  emilii  Perrier  ’69  = Perdagonaster  auratus  Perrier  ’75  = 
Pentagon,  astrologorum  B Perrier  ’75  = Pentagon.  (Tosia)  auratus  Perrier  ’78.  T 
magnifica  (Mull.  & Troschel)  = Astrogonium  magnificum  Mull.  & Troschel  ’42  = 7’ 
grandis  Gray  ’47  = Pentagonaster  (Astrogonium)  magnificus  Gray  ’Q6  — Astrogoniuvl  ] 
magnificum  Perrier  ’69  = Pentagon.  (Tosia)  magnificum  Perrier  ’78  = Pentagon.  (Tosia 
grandis  Perrier  ’78  = Pentagon,  magnificus  Sladen  ’89  = Pentagon,  grandis  Sladen  ’89 
Pentagon,  minimus  Perrier  ’75. 

LiUTKEN,  C. 

*’57.  Oversigt  over  Gronlands  Echinodermata.  Cited  after  Dujardin  aur 
Hupe. 

’64.  Kritiske  Bemserkninger  om  forskjellige  Sdstjerner  (Asterider),  me( 
Beskrivelse  af  nogle  rtye  Arter.  Yidensk.  Meddel.  fra  d.  naturliist 
Eoren.  i Kjdbeiiliavn,  p.  123-169.  Resume  in  French,  3 pp. 

Astropectinidje.  Astropecten  articulatus  Say.  Astro,  ciliatus.  Astro,  aster  de  Filippi 
Astro,  armatus  M.  T.  Luidia  bellona;,  n.  sp.  (End  of  Astropectinida ;.)  Archaste 
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nicobaricus  Behn  = ArcA.  typicus  M.  T.  Stellaster  sulcatus  Mobius,  an  Archaster. 
Asteriscus  ciliatus  Lorz.  = Asterina  gibbosa  Pennant  = Asterlscus  verruculatus  M.  T 
Goniaster  Agassiz.  Astrogonium  souleyeti.  Astrogonium  longimanum.  Goniodiscus 
acutus  Heller.  Goniodiscus  placentmformis  Heller.  Goniaster  articulatus  (Linn.). 
Oreaster  M.  T.  Or  easier  armatus  Lutken  = Goniodiscus  armatus  Lutken.  0. 

nodosus  (Gray)  non  Linne  nec  Lamarck.  0.  forcipulosus , n.  sp.  0.  linckii  (Blain- 
ville).  0.  reinhardti , n.  sp.  0.  dorsatus  (Linne).  Oreaster-  gigas  (Lin.)  = 0.  reticulatus 
(Lin.)  = 0.  lapidarius  Grijbe  = 0.  tuberosus  Behn-Mobius.  Ophidiaster  & Sc yt aster. 
Ophid.  [ Linckia ) unifascialis  Gray  = Ophid.  bifascialis  Gray  ? = Ophid.  suturalis  M.  T.  ? 
Scyaster  galatheoc , n.  sp.  Oreaster  desjardinsii  Michelin  ’45,  a Scytaster.  Asterias 
canariensis  d’Orbigny  ’39. 

’69.  Choriaster  granulatus,  eine  none  Gattung  aus  der  Familie  der  As- 
teriden.  Catalog  iv  des  Museum  Godeffroy,  Hamburg. 

’71.  Fortsatte  kritiske  og  beskrivende  Bidrag  til  Kundskab  om  S0stjerne 
(Asteriderne).  Tredie  Rsekke.  Yidensk.  Meddel.  fra  d.  naturhist. 
Foren.  i Ivjbbenhavn,  p.  227-B04,  1 pi.  Summary  in  French,  8 pp. 

Astropectinid^e.  Luidia  brevispina,  n.  sp.  Astropecten  euryacanthus,  n.  sp.  As- 
tropecten  javanicus,  n.  sp.  Astropecten  velitaris  v.  Martens.  Ctenodiscus  australis 
Loven.  Ar chaster  tenuispinus  Dcben  & Koren.  (End  of  A stropectinida;. ) Asterina 
= Asteriscus  M.  T.  A.  cabbalistica,  n.  sp.,  1 fig.  Choriaster  Ltk.  Oh.  granulatus 
Ltk.  Goniaster  (Stellaster,  Astrogonium,  Goniodiscus).  G.  ( Stellaster ) equestris 
(Ketz.)  = Asterias  equestris  Ketzius  ’05  = Stellaster  equestris  M.  T.  ’42  = <Stf.  childreni  M. 
T.  ’42  = $£.  childreni  Gray  ’66  = Goniaster  equestris  v.  Martens  ’65.  G.  ( Stell .)  incei 
Gray  ’47  = Stell.  gracilis  Mobius  ’59.  G.  [Stell.)  tuberculosus  v.  Martens  ’65.  G.  [Stell.) 
belcheri  Gray  ’66,  1 fig.  G.  mulleri  v.  Martens  = Stell.  [Gon.)  mulleri  v.  Martens  ’65 
= Dorigona  reevesii  Gray  '66.  G.  dubenii  Gray,  1 fig,  Oreaster.  0.  australis,  n.  sp. 
0.  hedemanni,  n.  sp.  0.  westermanni,  n.  sp.  0.  gracilis,  n.  sp.  Ophidiaster  M.  T. 
(Linckia,  Scytaster,  etc.).  Linckia  nicobarica,  n.  sp.  Ophidiaster  asperulus,  n.  sp., 
1 fig.  0.  granifer , n.  sp.  0.  cribrarius,  n.  sp.  Scytaster  subtilis,  n.  sp.,  1 fig.  Scyt. 
desjardinsii  (Mich.).  Echinaster.  E.  gracilis  M.  T.  ? E.  brasiliensis  M.  T.  ’42  = 
?Othilia  multispina  Gray  ’40  — E.  brasiliensis  Lutken  ’59=  Othilia  braziliensis  Agassiz  ’69. 
E.  sentus  (Say)  ’25  = Othilia  spinosa  Gray  ’40  = E.  spinosus  M.  T.  ’42.  E.  spinulosus 
Verrlll  ’69.  E.  crassispinus  Verrill  = E.  spinosus  Lutken  ’59  — E.  [Othilia)  crassispina 
Verrill  ’68.  E.  serpentarius  Val.  M.  T.  ’42.  E.  tenuispinus  Verrill.  E.  cribrella, 
n.  sp.  ? Labidiaster,  n.  g.  L.  radiosus  (Lov.).  Asterias  L.  = Asteracanthion  M. 
T.).  A.  amurensis,  n.  sp.  A.  [Leptast.)  sp.  A.  stellionura  Val.  Perrier  ’69. 
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M ’Andrew  Pi.,  & Barrett,  L. 

* ’57.  List  of  tlie  Echinodermata  dredged  between  Drontlieim  and  the 
North  Cape.  Ann.  Mag.  Nat.  Hist.,  2.  ser.,  vol.  xx,  p.  43-46. 
Cited  after  Ludwig. 

Marenzeiler,  E.  y. 

’78.  Die  Coelenteraten,  Echinodermen  nnd  Wurmer  der  k.  k.  ost.-nng. 
Nordpol-Expedition.  Denksclir.  k.  Akad.  Wissensch.,  mat.-naturw. 
Cl.,  Bd.  35,  p.  357-398 -f  4 pis. 

Asterias  albulus  = Asteracanthion  albulus  Stimpson  ’53  = Aster acanthion  problema  Steex- 
strtjp  ’57.  Corethraster  hispidus  Wyv.  Thomson  ’73.  Pteraster  militaris  M.  & Tp..  ’42 
= Asterias  militaris  O.  F.  Muller  1776.  Archaster  tenuispinus  (Dub.  & Koren)  Saes 
’61  = Astropecten  tenuispinus  Dub.  & Koren  ’46.  Ctenodiscus  crispatus  (Ret/.)  Lutk 
’57  = Asterias  crispata  Retz.  ’05  = Ct.  polaris  M.  & Te.  ’42. 


Martens,  E.  von. 

’65.  Ueber  ostasiatische  Echinodermen,  I.  Arcliiv  f.  Naturgesch.,  p. 
345-360. 

Japanese  Asteroidea.  Asterias  rubens  L.  Linckia  semiregularis  var.  japonica , n.  Asterina 
pectinifera  M.  T.  Astropecten  armatus  M.  T.  Astrop.  scoparius  Yal.  M.  T.  Luidia 
maculata  M.  T.  var.  quinaria.  Echinctster  ? sp.  Stellaster  childreni  Gray-.  Stellaster 
mulleri,  n.  sp.  Archaster  typicus  M.  T.  Archaster  hesperus  M.  T.  = Stellaster  sulcatus 
Mobtus.  Astropecten  japonicus  M.  T.  Nauricia  pulchella  Gray  (not  known  to  v.  M.). 
Chinese  Asteroidea.  IAnckia  (Subg.  Scytaster  M.  T.)  semiseriata , n.  sp.  Goniaster 
(Stellaster)  equestris  RET/rus  = Stellaster  childreni  Gray  ? = St.  gracilis  Mobius.  Goniaster 
(Stell.)  tuber culosus,  n.  sp.  Goniaster  ( Stell .)  mulleri,  n.  sp.  Subg.  Ogmastee,  n. 
Goniaster  (Ogm.)  capella  M.  T.  Astropecten  velitaris,  n.  sp. 


’66.  Ditto,  II.  Arch.  f.  Naturgesch.,  p.  57-88. 

Asteroidea  of  the  Indian  Archipelago.  Echinaster  echinulatus  M.  T.  = Oplddiaster 
echinulatus  M.  T.  ’42  — Heresaster  papillosus  Michelin  ’44.  Echinaster  fdllax  M.  T. 
Linckia  ( Ophidiaster ) tuber culatci  M.  T.  ’42.  Linckia  pustulata,  n.  sp.  Linckia  rosen- 
bergi,  n.  sp.  Linckia  miliaris  (Linck)  M.  T.  = Stella  manna  I Rumph  = Pentadadylos- 
aster  asper  miliaris  Dinck  = Asterias  laivigata  Linne  et  Lamarck  = Linckia  typus  Nabdo 
’ 34  = Linckia  brownii  Gray  ’40  = Ophidiaster  miliaris  M.  T.  ’42.  Linckia  (Asterias) 
multiforis  Lam.  = Ophidiaster  multiforis  M.  T.  ’42  = Linckia  typus  Gray  ’40  = perhaps  alsc 
Linckia  leachii  Gray  ’40.  Linckia  pauciforis,  n.  sp.  L.  milleporella  Lam.  sp.  = Asterias 
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milleporella  Lam.  ’16 = Scytaster  milleporellus  M.  T.  ’42.  Leiaster  speciosus , n.  sp. 
Culcita  discoidea  Lam.  M.  T.  ’42.  Asterina  gibbosa  Penn,  sp.  var.  = Asterina  burtoni 
Gray  ’40  = Asteriscus  verruculatus  M.  T.  '42.  Asterina  coronata,  n.  sp.  = Stella  coriacea 
umbilicata  Linck.  Asterina  pentagona  M.  T.  ’42.  Asterina  penicillaris  Lam.  sp. 

Gymnasterias  carinifera  Lam.  sp.  = Asteropsis  carinifera  M.  T.  ’42.  Gymnasterias 
biserrata,  n.  sp.  Oreaster  turritus  (Linck)  Geay  = Stella  marina  quarta  Rumph  = 
Pentaceros  gibbus  turritus  Linck  = Asterias  nodosa  Linne  part,  Lamarck  = P.  turritus 
Geay  ’40.  0.  muricatus  (Linck)  Guay  = Asterias  nodosa  Linne  part  = Ast.  nodosa  var. 

3 Lam.  = ? 0.  tuberculatus  M.  T.  ’42=  0.  castellum  Grube  ’65.  0.  muricatus  var.  mul- 

tispina. 0.  muricatus  var.  mutica  = 0.  liiulcus  M.  T.  ’42  = probably  Pentaceros  hiulcus 
Geay  ’40.  0.  obtusatus  M.  T.  ’42.  Goniaster  clavatus,  n.  sp.  Arcliaster  typicus  M. 

T.  ’42.  Luidia  maculata  M.  T.  ’42. 

Mentioned  as  occurring  in  the  Indian  Archipelago  according  to  authors : Asterias 

tenuispina  Lam.,  Asterias  calamana  Geay,  Echinaster  oculatus  (Linck)  = E.  sepositus 
Retzius,  Echinaster  crassus  M.  T.,  Solaster  gracilis  Grube,  Chcdaster  cylindratus  Mobius, 
Linckia  pusilla,  M.  T.  ’44,  Linclcia  suturalis  M.  T.,  Linckia  cylindrica  Lam.,  Linclcia 
(Scytaster)  pistorius  M.  T.  = Fromia  milleporella  Gray,  Linckia  (Scytaster)  semiregularis 
M.  T.,  Linckia  ( Scytaster ) kuhlii  INI.  T.,  Culcita  nova ; guinea;  M.  T.,  Asterina  cepheus 
Var.,  Asterina  trochiscus  Retz.,  Oreaster  superbus  Mobius,  Oreaster  reticulatus  L., 
Oreaster  aculeatus  Gray,  Goniaster  ( Astrogonium ) semilunatus  Linck  = cuspidatus  Gray, 
Goniaster  inoequalis  Gray,  Goniaster  (Goniodiscus)  seba;  M.  T.,  Goniaster  (Goniod.) 
pleyadella  Lam.,  Goniaster  (Goniod.)  cuspidatus  L am.  =scaber  Mobits,  Goniaster  (Panda- 
ski)  luzonicus  Gray,  Goniaster  (Band.)  gracilis  Gray,  Goniaster  ( Ilosea ) spinulosus  Gray, 
Goniaster  (Longimani)  longimanus  Mobius  ’60  (’59)  = Astrogonium  longimanum  Mobius 
’60  (’59)  = Astrog.  souleyeti  Dujaedin  & Hupe,  Goniaster  (Stellasier)  belcheri  Gray, 
Goniaster  gracilis  Mobius  = equestris  Retz.,  Archaster  angulatus  M.  T.,  Astropeden 
scoparius  M.  T.,  Astropeden  chinensis  Grube  ’65,  Astropeden  umbrinus  Grube  ’65. 


’67.  Ditto,  IV.  Arch.  f.  Naturgesch.,  p.  106-119. 

Echinaster  purpureus  Gray  —Othilia  purpurea  & 0.  luzonica  Gray  ’ 40  = Echinaster 
fallax  & E.  eridanella  (Yad.)  M.  T.  ’42.  Echinaster  Solaris  Schmidel.  Linckia 
(Metrodira)  subulata  Gray  ’40.  Pteraster  cribi'osus,  n.  sp.,  1 fig.  Gymnasteria  carini- 
fera Lam.  Goniaster  pentagonulus  Lam.  Goniaster  (Siellaster)  equestris  Retzius. 
Archaster  hesperus  M.  T. 

’69.  Seesterne  u.  Seeigel.  Yon  der  Decken’s  Reisen  in  Ostafrika,  iii. 
Bd.,  1.  Abtli.,  p.  123-134,  1 Taf.  Cited  after  Perkier  and 
Ludwig. 
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* ’89.  Ecliinodermen  aus  Neu  Guinea.  Sitzungsber.  naturf.  Gesellsch, 
Berlin,  p.  183-185. 

* : 04.  Die  Mollusken  (Concliylien)  und  die  iibrigen  Wirbellosen  Tliierc 
in  Rumph’s  Rariteitkamer.  Rhumphius  Gedenkboek,  Kolon.  Mus. 
Haarlem,  p.  109-136.  Cited  after  the  Zoological  Record. 

Meissner,  M. 

’92.  Asteriden  gesammelt  von  Herrn  Stabarzt  Dr.  Sander  auf  der  Reise 
S.  M.  S.  “ Prinz  Adelbert.”  Arch.  f.  Naturgesch.,  58,  p.  183-190 

Asterias  glacialis  L.  Asterias  amurensis  Lute.  Asterias  torquata  Sladen.  Ileliaste ji 
helianthus  Lm.  Stichaster  aurantuicus  (Meyen).  Echinaster  sepositus  (Lm.).  Echinaster, 
cylindricus,  n.  sp.  Linckia  multiforis  (Lm.).  Goniodiscus  sanderi , n.  sp.,  6 figs 
Pentaceros  muricatus  (Gray).  Asterina  penicillaris  (Lm.).  Asterina  pedinifera  (M.  T.) 
Asterina  cepheus  (M.  T.).  Asterina  chilensis  (Lute.).  Astropeden  scoparius  (M.  T.) 
Astropeden  latespinosus,  n.  sp.,  3 figs.  Luidia  bellonae  Lute.  Luidia  limbata  Sladen 

* : 04.  Asteroideen.  Ergebn.  Hamburger  Magalhaenischen  Sammelreise 
Lief,  vii,  no.  1,  28  pp. + 1 pi. 

Michailovskij,  M. 

: 02.  Zoologisclie  Ergebnisse  der  Russischen  Expedition  nach  Spitzbergen 
Ecliinodermen  (Holothurioidea,  Echinoidea,  Asteroidea,  Opliiuroide; 
u.  Crinoidea).  Ann.  d.  Musee  zool.  Acad.  imp.  Sci.  St.-Petersbourg 
vii,  p.  460-546.  Asteroidea  p.  473-489.  Mit  einer  Karte. 

Asterias  lincki  (M.  T.  ) = Pentadadylosaster  reticulatus  Lince  1733  = Asteracanthion  stel 
lionura  Perrier  ’69  = Asterias  gunneri  Danielssen  & Koren  ’81.  Asterias  panopl 
Stuxberg.  Asterias  groenlandica  (Steenstrup)  — Asterias  groenlandica + var.  robust 
Leyinsen  ’86.  Asterias  hyperborea  Danielssen  & Koren  = Asterias  normani  Daniei 
f.sen  & Koren  ’84.  Stichaster  albulus  (Stimpson ) = Asteracanthion  roseus  (pars)  M.  1 
’42  = Asteracanthion  albulus  Stimpson  ’53  = Asteracanthion  problema  Luteen  '57  = 
Stichaster  albulus  Duncan  & Sladen  ’77.  Pedicellaster  ty picus  M.  Sars  ’61  = As 
teracanthion  palceocrystallus  Duncan  & Sladen  ’77  = Pedicellaster  palaiocrystaUu 
Duncan  & Sladen  ’81.  Cribrella  sanguinolenta  (O.  F.  Muller)  = Pentadady 

losaster  oculatus  Lince  1733  = Asterias  sanguinolenta  O.  F.  Muller  1776  - 
Asterias  pertusa  O.  F.  Muller  1776  = Asterias  spongiosa  Fabricius  1780  = 
Henrida  oculata  Gray  ’40  = Cribrella  oculata  Forbes  ’41  = Echinaster  oculatus  A: 
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T.  ’42  = -Eb hinaster  eschrichtii  M.  T.  ’42  = Echinastsr  sarsii  M.  T.  ’44  = Linckia  oculata 
Stimpson  ’53  = Linckia  pertusa  Stimpson  ’53  = Echinaster  sanguinolentus  M.  Saks  ’61  = 
Cribrella  sanguinolenta  Dujardin  & Hupe  ’62  = Gribrella  eschrichtii  Dujardin  & Hupe  ’62 
= Ilenricia  sanguinolenta  Bell  ’92  (forma  laivior,  forma  scabrior).  Hymenaster  pellucidus 
Wxv.  Thomson  ’75  (’73).  Pteraster  militaris  (O.  F.  Muller)  = Aster ias  militaris  O.  F. 
Muller  1776  = Asteriscus  militaris  M.  T.  ’42.  Pteraster  obscurus  (E.  Perrier)  = Pt. 
pulvillus  M.  Sars  (pars)  ’61  = Ilexaster  obscurus  Perrier  ’91  = Pteraster  ( Temnaster ) 
hexactis  Verrill.  Lophaster  furcifer  (Duben  & Koren)  = Solaster  furdfer  Duben  & 
Koren  ’46.  Solaster  endeca  (Retzius)  = Oktactis  dactyloides  Linck  1733  = Ennealctis 
coriacea  dentata  Linck  1733  = Asterias  aspera  O.  F.  Muller  1776  = Asterias  albover- 
rucosa  Brandt  ’35.  Crossaster  papposus  (Linck)  = Triskaidekaktis  papposa  Linck  1733 
= Dodekaktis  reticulata  Linck  1733  = Asterias  papposa  O.  F.  Muller  1776  = Asterias 
affinis  Brandt  ’35  = Solaster  papposa  Gray  ’40  = Solaster  affnis  Danielssen  & Koren 
— Crossaster  affinis  Sladen  ’89.  Phegaster  tumidus  (Stuxberg)  = Solaster  tumulus  Stux- 
berg ' 82  = Aster  ina  tumida  Danielssen  & Koren  ’84  = Asterina  tumida  var.  tuberculata 
Danielssen  & Koren  ’84.  Lasiaster  hispidus  (M.  Sars)  = Goniaster  hispidus  M.  Sars 
’77  = Pentagonaster  hispidus  Danielssen  & Koren.  Leptopty chaster  arcticus  (M.  Sars) 
= Astropecten  arcticus  M.  Sars  = Astropeden  lutkeni  Barrett  ’57.  Ctenodiscus  corni- 
culatus  (Linck)  = Astropecten  corniculatus  Linck  1733  = Ctenodiscus  polar  is  M.  T.  ’42  = 
Ct.  pygmctms  M.  T.  ’42  = Ct.  crispatus  Duben  & Koren  ’46  = Ct.  krausei  Ludwig  ’86. 
Pontaster  tenuispinus  (Duben  & Koren)  = Astropecten  tenu'ispinus  Dub.  & Kor.  ’46  = 
Archaster  tenuispinus  M.  Sars.  Astropecten  ? sp. 

: 04.  Die  Ecliinodermen  cler  zoologisclien  Ausbeute  des  Eisbrecliers 
“ Jermak  ” vom  Sommer  1901.  Ann.  Mus.  zool.  Ac.  imp.  Sc.  St.- 
Petersbourg,  ix,  p.  157-188. 

Asterias  lincki  (Mull.  & Trosch.).  Ast.  panopla  Stuxberg.  Ast.  midleri  (M.  Sars)  = 
Asteracanthion  midleri  M.  Sars  ’46.  Stichaster  albulus  (Stimpson).  Cribrella  sanguino- 
lenta (0.  F.  Muller).  Hymenaster  pellucidus  Wyy.  Thomson.  Pteraster  militaris  (O. 
F.  Muller).  Pteraster  pulvillus  M.  Sars.  Lophaster  furcifer  (Duben  & Koren)  = 
Solaster  furcifer  Mortensen  : 03.  Solaster  endeca  (Retzius).  Crossaster  papposus 
(Linck )=  Solaster  papposus  Mortensen  :03.  Phegaster  tumidus  (Stuxberg)  = Solaster 
tumidus  ’78.  Leptoptychaster  arcticus  M.  Sars.  Ctenodiscus  corniculatus  (Linck). 
Pontaster  tenuispinus  (Duben  & Koren).  Plutonaster  parelii  (Duben  & Koren)  = Astro- 
pecten par  elii  Duben  & Koren  = Archaster  parelii  M.  Sars  ’61  = Plut.  ( Tethyaster ) parelii 
Sladen  ’89  = Plut.  pareli  Bell  ’92. 

Michelin,  H. 

* ’45.  Zoophytes,  Echinodermes  et  Stellerides  de  l’ile  Maurice.  Mag.  d. 
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Zool.,  d’  Anat.  comp,  et  d.  Pakeont.  Guerin-Meneyille.  27  pp.-f 
6 pis.  Cited  after  de  Loriol  and  Ludwig. 

Mobius,  K. 

’59.  Neue  Seesterne  des  Hamburger  und  Kieler  Museums.  14  pp.  -f- 
4 pis. 

Clia taster  munitus,  n.  sp.,  2 figs.  Chat.  cylindratus,  n.  sp.,  2 figs.  Asteriscus  stellifer 
n.  sp.  Or  easier  superbus,  n.  sp.,  2 figs.  Oreas.  tuberosus,  n.  sp.  Astrogonium  longima- 
num,  n.  sp.,  2 figs.  Astrog.  crassimanum,  n.  sp.,  2 figs.  Goniodiscus  stella,  n.  sp.,  $ 
figs.  Goniod.  scaber,  n.  sp.,  2 figs.  Goniod.  conifer,  n.  sp.,  2 figs.  Stellaster  sulcatus 
n.  sp.,  2 figs.  Stell.  gracilis,  n.  sp.,  2 figs.  Ar chaster  nicobaricus,  n.  sp. 

* ’80.  Beitriige  zur  Meeresfauna  der  Insel  Mauritius  und  der  Seycliellen 
1 Karte  u.  22  Taf. 

Mobius,  Iy.,  & Butschli,  O. 

’75.  Ecliinodermata  der  Nordsee.  Jaliresb.  Komm.  Untersucli.  deutscli 
Meere,  Bd.  II  & III,  p.  143-151. 

Luidia  savignyi  Audouin.  Astropecten  midleri  M.  & T . = Asterias  aranciaca  0.  F 
Mckjj.  Asteracanthion  glacialis  L.  Aster cicanthion  midleri.  Asteracanthion  rubens  t 
Pter aster  militaris  O.  F.  Mull.  Cribrella  sanguinolenta  O.  E.  Mull.  Astrogoniun 
granulare  O.  F.  Mull.  Solaster  papposus  L.  Solaster  endeca  L.  Archaster  tenuisjnnu 
Dub.  & Koeen.  Archaster  andromeda  M.  A Tr.  Ar  chaster  parelii  Dub.  & Koren.  1 


Mortensen,  T. 

: 10.  Report  on  the  Ecliinoderms  collected  by  the  Danmark-Expeditioi 
at  North-east  Greenland.  Danmark-Ekspeditionen  til  Gr0nland 
Norddstkyst  1906-1908,  B.  v,  Nr.  4,  239-302  + 10  pis. 

Bathybkister  vexillifer  (Wyv.  Thomson)  = Archaster  vexillifer  Wyv.  Thomson  ’73  = BatJg 
biaster  pallidus  Dan.  & Koren  ’84  — llyaster  mirabilis  Dan.  & Koren  ’84,  4 fig: 
Pontaster  tenuispinus  (Dub.  & Koeen)  = Astropecten  tenuispAnus  Dub.  & Koren  ’44 
Archaster  tenuispinus  M.  Sars  ’61.  Ctenodiscus  crispatus  (Betz.)  = Ct.  corniculatt> 
Duncan  & Sladen  ’81  = Ct.  krausei  Ludyig  ’86,  4 figs.  Poraniomorpha  tumid 
(Stuxberg)  = Solaster  tumida  Stuxberg  ’78  = Aster  but,  tumida  Dan.  & Koeen  ’84- 
Rhegaster  tumidus  Doderlein  : 00  = Poraniomorpha  ( Rhegaster ) tumida  Grieg  : 06, 
figs.  Cribrella  sanguinolenta  (O.  F.  Muller)  = Echinaster  oculatus  Duben  & Koren  ’-4 
— Echin.  sanguinolentus  Sars  ’61  = Cribrella  ocidata  Duncan  & Sladen  ’81  = Echiriasti 
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scrobiculatus  Dan.  & Koren  ’81,  forma  scabrior  Mich  ail.,  forma  Icevior  Michail. 
rteraster  mUUaris  (O.  F.  Mcller),  3 figs.  Pteraster  pulvillus  M.  Saks,  2 figs.  Solcister 
glacialis  Dan.  & Kor.  ’84 =Sol.  emleca  Levinsen  ’86  = SoZ.  syrtensis  Dodeelein  : 00. 
Solaster  papposus  (L .)  = Crossaster  papposus  Duncan  & Sladen  ’81.  Pedicellaster 
pala’ocrystallus  Sladen,  5 figs.  Stichaster  albulus  (Stimpson ) = Asteracanthion  problema 
Steenste.  Lutken  ’57  = A anaster  ( Stichaster ) albulus  Kcehler  : 00,  11  figs.  Asterias 
panoplu  Stuxb.  ’78,  1 fig. 

: 13.  Conspectus  faunae  groenlandicao.  Ecliinodenner. 

Pontaster  tenuispinus  (Dcben  & Koren).  Leptychaster  arcticus  (M.  Saes).  Bathybiaster 
vexillifer  Wyv.  Thomson.  Psilaster  andromeda  (M.  Tb.'.  Astrogonium  parelii  (Dcben 
& Kor.)  var.  longobrachiale  Danielssen  & Koren.  Ceramaster  granularis  (Retzius). 
Ctenodiscus  cnspatus  (Retzius).  Hippasteria  phrygiana  (Pareltus).  Tylaster  icillei 
Danielssen  & Koren.  Poraniomorpha  tumida  (Stuxberg).  Poraniom.  hispida  (M.  Saes) 
Solaster  papposus  (Linne).  Sol.  squamatus  Dodeelein.  Sol.  endeca  (Linne).  Sol. 
glacialis  Danielssen  & Koren.  Lophaster  furcifer  (Dcben  & Koren).  Korethraster 
hispidus  Wyv.  Thomson.  Pteraster  mUitaris  (O.  F.  Mcll.).  Pter.  pulvillus  M.  Saes. 
Pter.  obscurus  (Perrier).  Ft.  hastatus  Mortens.  Diplopteraster  multipes  (M.  Saes). 
Ilymemster  pelluddus  Wyv.  Thomson.  Henrida  sanguimlenta  (O.  F.  Mcll.).  Pedi- 
cellaster typicus  M.  Saes.  Pedicell.  palccocrystallus  Sladen.  Stichaster  albulus  (Stimp- 
son).  [Stick,  roseus  (O.  F.  Muller)].  Asterias  mulleri  Saks  (incl.  var.  gronlandica 
Steensteup).  Ast.  polans  (M.  Tr.).  Ast.  linden  (M.  Te.).  Ast.  panopla  Stuxberg. 
Odinia  semicoronata  Perrier. 

Mullee,  J. 

“ ’40.  Ueber  den  Ban  des  Pentacrinus  caput  medusae.  Ber.  Akad.  Wiss. 
Berliu,  p.  89-106.  Starfish,  p.  99-106. 

54.  Ueber  den  Bau  der  Echinodermen.  99  pp. + 9 pis.  Publ.  in 
Abliandl.  Akad.  Wiss.  Berlin  for  1853. 

Mullee,  J.,  & Teoschel,  E.  H. 

*40.  Ueber  die  Gattungen  der  Asterien.  Arch.  f.  Naturgescli.,  p.  318- 
3*26.  Cited  after  Ludwig. 

42.  System  der  Asteriden.  xx  pp. -(-134  pp.  + 12  pis.  Aster i a?,  p.  7-78 
+ p.  126- 129 Up.  131-134  + Taf.  i-vi  + Taf.  xi-xii. 

!•  ^am.  Asteracanthion.  Aster ac.  glacialis  Nob.  = Sol  echimtus  cancellatus  Linck 
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1733 =Stellonva  glacialis  Nardo  ’34  = Stellonia  angulosa  Agassiz  ’35.  Asterac.  gelatinosuA 
Nob.  = Asterias  rustica  Gray  ’40,  2 figs.  Asterac.  africanus,  n.  sp.  Asterac.  temuspinutl 
Nob.  = Stella  marina  echinata  Columna  1616  = Asterias  saveresii  Delle  Chiaje ’23-’29=; 
Asterias  glacialis  Grube  ’40  = ditto  Gray  ’40,  2 figs.  Asterac.  violaceus  Nob.=?  M 
marina  holsatica  Kade  bei  Linck  1733 =Stelloniu  rubens  Forbes  ’39.  Asterac.  polaris\ 
n.  sp.  Asterac.  rubens  Nob.  = Tetractis  petaloides  Linck  1733  = Stella  coriacea 
Luidii  Linck  1733 =Stellonia  rubens  Agassiz  ’35,  2 figs.  Asterac.  roseus  Nob.  Asterac 
bootfs,  n.  sp.  Asterac.  linckii  Nob.  = Pentadadylosaster  reticulatus  Linck  1733  = 
mthrodia  spinulosa  Gray  ’40.  Asterac.  striatus  Nob.  Asterac.  aster  Nob.  Asteracl 
helianthus  Nob.  = Asterias  cumingii  Gray  ’40  = Asterias  multiradiata  Gray.  Asteria.' 
ecldnata  Gray  ’40.  Asterias  leathering  Gray  ’40.  Asterias  wilkinsonii  Gray  ’4C 
Asterias  calamaria  Gray  ’40.  Asterac.  graniferus  Nob.=  ? Asterias  serrulata  Ency 
clopedie  1792=?  Asterias  ianthina  Brandt  ’35,  2 figs.  Asterac.  margaritifer  Nob.= 
? Asterias  ochracea  Brandt  ’35.  Asterac.  aurantiacus  Nob ,=Stichaster  striatus  M.  T.  4 
= Tonia  atlantica  Gray  ’40,  2 figs.  II.  Fam.  Echinaster.  Echin.  spinosus  Nob.= 
Echinaster  seu  stella  coriacea  pentadadyla  echinata  Petiver  1711  = Pentadactylosaste] 
spinosus  Linck  1733  = Asterias  echinophora  Lamarck  ' 16  = Stellonia  spinosa  NabdI 
Agassiz  = Othilia  spinosa  Gray  ’40=0.  aculeata  Gray  ’40.  Echin.  brasiliensis  Not 
= Othilia  multispina  Gray  ’40,  2 figs.  Echin.  crassus,  n.  sp.  Echin.  gracilis,  ji 
sp.  Echin.  sepositus  Nob.  = Asterias  seposita  Retzius  1783  = Stellonia  seposita  Nard 
Agassiz  = Ilhopia  seposita  Gray  ’40  = Rhopia  mediterranea  Gray  ’40.  Echin.  fallax  Not 
= Othilia  purpurea  Gray  ’40=  Oth.  luzonica  Gray  ’40.  Echin.  eridanella  Valenciennes,  i, 
sp.  Echin.  serpentarius  Valenciennes,  n.  sp.  Echin.  oculatus  Nob.  = Pentadactylosaste 
oculatus  Linck  1733  = Asterias  oculata  Pennant  1777  -Linckm  oculata  Forbes  ’39  = 
Ilenrida  oculata  Gray  ’40.  Echin.  eschrichtii,  n.  sp.  Echin.  solans  Nob.=M| 
pentekaidekaktis  Coltjmna  1616  = Asterias  Solaris  Naturforscher  Stiick  l793  = .Ww| 
echinites  Lamarck  ’16  = Stellonia  echinitis  Agassiz  ’35  = Echin.  ellisii  Gray  ’40.  Solastei 
Sol.  papposus  Forbes  ’39  = Stella  marina  tredecim  radiis  Besler  1616  = Stella  rubr ; 
coriacea  12  radiis  Ltjidius  bei  Linck  1733  = Arenas  papposa  Fabricius  1780,  4 fig- 
Sol.  endeca  Forbes  ’39  = Asterias  endeca  Retzius  1783.  Chjetaster.  Chad,  subulat t<j 
Nob.  = Asterias  subulata  Lamarck  ’16,  3 figs.  Chad,  hermanni,  n.  sp.  Chad,  troschdl 
Valenciennes,  n.  sp.  Nepanthia  tessellata  Gray  ’40.  Nep.  maculata  Gray  ’41 
Ophidiaster.  Ophid.  ophidkmus  Agassiz  ’3b  = Asterias  ophidiana  Lamarck  ’16  = 
? Ophid.  aurantius  Gray  ’40.  Ophid.  hemprichii,  n.  sp.  Ophid.  cylindricus  Nob.  0phu\ 
attenuatus  Gray  ’40  = Asterias  coriacea  Grube  ’40.  Ophid.  miliaris  Nob.  = Tentadad\ 
losaster  miliaris  Linck  1733  = Asterias  laevigata  Linne  Gmelin  1788  = Linclcia  typi 
Nardo  ’34  = Linclcia  brownvi  Gray  ’40,  2 figs.  Ophid.  suturalis  Nob.—  ? Linck 
unifascialis  Gray  ’40=  ? Linck.  bifascktlis  Gray  ’40.  Ophid.  diplax,  n.  sp.  Ophi 
ornithopus  Valenciennes,  n.  sp.  Ophid.  mult  if  or  is  Nob  . = Asterias  multifora  Lamaro 
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’16.  Ophid.  ehrenbergii,  n.  sp.  Ophid.  tuberculatum,  n.  sp.  Ophid.  echinulatus,  n.  sp. 
Ophid.  pyramidatus  Gray  ’40.  Linckia  guildingii  Gray  ’40.  Dactylosaster.  Dactyl, 
cylindricus  Gray  ’40.  Dactyl,  gracilis  Gray  ’40.  Tamaria.  T.  fusca  Gray  ’40. 
Cistina.  C.  Columbia i Gray  ’40.  Scytaster.  Scyt.  variolatus  Nob.  — Pentadactylosaster 
variolatus  Linck  1733  = Asterias  variolata  Ketzius  ’05  = Linclcia  variolata  Agassiz ’35  = 
Nardoa  variolata  Gray  ’40  = Xard.  agassizii  Gray  ’40,  2 figs.  Scyt.  milleporellus  Nob. 
= Asterias  milleporella  Lamarck  ’16.  Scyt.  zodiacalis,  n.  sp.  Scyt.  pistorius  Nob.  — 
Fromia  milleporella  Gray  '40.  Scyt.  semiregularis , n.  sp.  Scyt.  kuhlii,  n.  sp.  Scyt. 
subulatus  Nob . = Metrodira  subulata  Gray  ’40.  {Linck.  pulchella.  Linck.  intermedia . 
Linck.  erythraia.  Gomophia  aigyptica  Gray  ’40.)  Culcita.  Cul.  discoidea  Agassiz  ’35 
= Asterias  discoidea  Lamarck  ’16  = Cul.  schmideliana  Gray  ’40.  Cul.  coriacea  Nob.,  1 
fig.  Cul.  nova i guinea >,  n.  sp.  Cul.  grex,  n.  sp.  Asteriscus.  Asteris.  palmipes  Nob. 
= Palmipes  Linck  1733  = Asterias  placenta  Pennant  1777  = Asterias  membranacea 
Ketzius  17 83  = Palmipes  mcmbranaceus  Agassiz  ’35.  Asteris.  rosaceus  Nob . = Asterias 
rosacea  var  lobis  quindenis  Lamarck  ’16  = Palmipes  stokesii  Gray  ’40.  Asteris. 
pectinifer,  n.  sp.  Asteris.  verriculatus  Nob . = Asterias  verruculata,  Ketzius  ’05  = Asterias 
exigua  Delle  Chiaje  ’23-’29  = Asterias  membranacea  Grube  ’40  = Asterina  gibbosa  Gray 
’40  = Asterinci  burtoni  Gray  ’40.  Asteriscus  minutus  Nob.  Asteris.  cepheus  Valencien- 
nes, n.  sp.  Asteris.  krausii  Nob.  Asteris.  pentagonus  Nob.  Asteris.  penidllaris  Nob. 

— Asterias  penidllaris  Lamarck  ’16,  2 figs.  Asteris.  australis  Nob.  = Asterina  calcar 
Gray  ’40  = Asterina  gunnii  Gray  ’40.  Asteris.  diesingi,  n.  sp.  Astens.  cocdneus  Nob. 
= Patiria  cocdnea  Gray  ’40.  Asteris.  setaceus  Valenciennes,  n.  sp.  Asteris.  militaris 
Nob.  = Asterias  militaris  O.  F.  Muller  1776.  Asteris.  trocliiscus  Nob.  = Asterias 
irochiscus  Ketzius  ’05.  Oreaster.  O.  reticulatus  Nob.  = Stella  reticulata  sive  cancellata 
Kondelet  1555  = Pentaceros  gibbus  et  reticulatus  Linck  1733  — Pentaceros  lentiginosus 
Linck  1733  = Asterias  reticulata  Schroeter  1777  — Asterias  pentascyphus  Ketzius  ’05  = 
Asterias  seba:  Blainville  ’34  = Pentaceros  grandis  Gray  ’40  = Pentac.  gibbus  Gray  ’40, 

1 fig.  0.  qffinis,  n.  sp.  0.  chinensis,  n.  sp.  O.  tuberculatus,  n.  sp.  0.  turritus  Nob. 

= Asterias  nodosa  Linne  Gmelin  1788  = Pentaceros  franklinii.  0.  hiulcus  Nob.  = 
Pentrac.  hiulcus  et  gibbus  Linck  1733,  3 figs.  O.  mammillatus  Nob.  = Asterias  mam- 
millata  Audouin  ’09.  O.  verrucosus,  n.  sp.  O.  clavatus  Nob.  = Asterias  stellata  Mus. 
Tessin.  1753.  0.  carinatus,  n.  sp.  0.  aculeatus  Nob.  0.  obtusatus  Nob.  = Asterias 

obtusata  Encyclopedie  1792.  0.  obtusangulus  Nob.  = Asterias  obtusangula  Lamarck ’16. 

O.  regulus  Valenciennes,  n.  sp.  O.  nodosus  Nob.  O.  armatus  Nob.  O.  orientalis  Nob. 
Astrogonium.  Astrog.  phrygianum  Nob . = Pentaceros  planus  seu  oxyceros  Linck  1733 

— Pentac.  macroceros  Linck  1733=  Asterias  phrygiana  Parelius  1770  = Asterias  equestris 
Lamarck  ’16  = Goniaster  equestris  Agassiz  = Asterias  johnstoni  Gray  in  Johnston  ’35  = 
Ilippasteria  europa.a  Gray  ’40  = Hippas.  johnstoni  Gray  ’40  = Hippas.  plana  Gray  ’40, 

2 figs.  Astrog.  magnijicum,  n.  sp.,  2 figs.  Astrog.  astrologorum,  n.  sp.  Astrog. 
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geometrlcum  \ alenciennes,  n.  sp.  Astrog.  pulchellum  Nob.  = Pentagonaster  pulchdhw 
Gray  ’40.  Astrog.  australe  Nob.  = Tosla  australis  Gray  ’40.  Astrog.  ornatum,  n.  s 
Astrog.  lamarclcii,  n.  sp.  Astrog.  cuspidatum  Nob.  = Pentagonaster  semilunatus  Linc 
1733=  ? Aster  las  tessellata  Blainville  ’34  =Goniaster  cuspidatus  Gray  ’40.  Asfrol 
granulare  Nob.  = Asterias  granularis  O.  F.  Muller  1776.  Goniodiscus.  G.  pentagol 
ulus  Nob.  = Asterias  pentagonula  Lamarck  AQ  = Anthenea  chinensis  Gray  ’40,  2 fig 
G.  scbcc  Nob.  = Artocreas  altera  Seba.  G.  placenta,  n.  sp.  G.  regular 'is  Nob.  = PentagoY 
aster  regularis  Linck  1733.  G.  pleyadella  Nob.  = Asterias  pleyadella  Lamarck  T6. 
ocelliferus  Nob.  = Asterias  ocdlifera  Lamarck  T6  = Nedria  ocellifera  Gray  ’40. 
cuspidatus  Nob.  = Asterias  cuspidata  Lamarck  ’16.  G.  mammUlatus  Valenciennes,  I 
sp.  G.  capeUa , n.  sp.  Stellaster.  Stell.  childreni  Gray  ’ ±0  = Stell . equestris  Nob.; 

- 1 sterias  equestris  Ketzius  ’05,  3 figs.  Asteropsis.  Asterop.  carinlfera  Nob.  = Aster  iv 
carinifera  Lamarck  ’16,  2 figs.  Asterop.  ctenacantha  Valenciennes,  n.  sp.  Asterca 
pulvillus  Nob . = Asterias  pulvillus  O.  F.  Muller  1776=  Goniaster  templetoni  Forbes  ’39  J 
Porania  gibbosa  Gray  ’40,  2 figs.  Asterop.  vernicina  Nob.  = Asterias  vernicina  LamarJ 
’16.  Archaster.  Arch,  typicus  Nob . = Astropecten  stellaris  Gray  ’40,  4 figs.  Arm 
hesperus  M.  T.  ’40.  Arch,  angulatus  Nob.  = ? Astropecten  mauritianus  Gray  ’40.  I 
Fam.  Astropecten.  Astrop.  auranliacus  Nob.  = Astrop.  echinatus  major  Linck  1733 
„ [sterias  aurantiaca  Philippi  ’37.  Astrop.  brasiliensls,  n.  sp.=?  Astrop.  duplicatus  Gr, 
’40.  Astrop.  valendenniz,  n.  sp.  = ? Astrop.  stellatus  Gray  ’40.  Astrop.  tiedemanni 
sp.  Astrop.  b'ispinosus  Nob.  = Astrop.  echinatus  minor  Linck  1733  = Asterias  bispmi 
Otto  ’23.  Astrop.  polyacanthus,  n.  sp.,  2 figs.  Astrop.  platyacanthus  Nob.  = Astern 
platyacantha  Philippi  ’37.  Astrop.  hystrix  Val.,  n.  sp.  Astrop.  armatus,  n.  sp.  Astr< j 
scoparius  Val.,  n.  sp.  Astrop.  hemprichii,  h.  sp.  Astrop.  articulatus  Nob.  = Aster 
art iculata  Say.  ^ {strop,  johnstoni  Nob.  = Asterias  johnstoni  Delle  Chiaje  23-29.  Astrii 
serratus  Val.,  n.  sp.  Astrop.  spimdosus  Nob.  = Asterias  spinulosa  Phil.  Astrop.  jape 
icus,  n.  sp.  Astrop.  hispidus,  n.  sp.  Astrop.  longispinus,  n.  sp.  Astrop.  pentacantlt 
Nob.  = Asterias  pentacantha  Delle  Chiaje  ’23  ’29  = Asterias  aranciaca  Johnston  ’(. 
Astrop.  subinermis  Nob.  = Asterias  subinermis  Philippi  ’37.  Astrop.  marginatus,  n.  js 
Astrop.  schoenleinii,  n.  sp.  Astrop.  granulatus,  n.  sp.  Astrop.  andromeda,  n.  • 
Ctenodiscus.  Ct.  polaris  Nob.  = ? Astrop.  corniculatus  Linck  17 33  = Asterias  pole  > 
Sabine  ’24,  2 figs.  Ct.  pygmems  Nob.  Luidia.  L.  savignvi  Nob.  = Asterias  savigr’i 
Attdouin  ’09  = Asterias  rubens  Johnston  ’36  = Asterias.  ciliaris  Philippi  ’37  = Lull 
fragilissima  Forbes  ’39  = A.  ciliaris  Gray  ’40, 1 fig.  L.  maculata,  n.  sp.  L.  senegalers 
Nob . = Stella  marina  Marcgrav  1648  = Asterias  senegalensis  Lamarck  T6,  2 figs.  Ad- 
ton  to  II.  Fam.  Pteraster.  Pt.  militaris  Nob.  = Asterias  militaris  O.  F.  Muli: 
1776,  2 figs. 

’43.  Neue  Beitrage  znr  Kenntniss  der  Astsriden.  Arch.  f.  Naturgesc, 
p.  113-131. 
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Nichols,  A.  11. 

: 03.  A List  of  Irish  Echinoderms.  Proc.  Roy.  Irish  Acad.,  vol.  xxiv, 
sec.  B.,  1902-1904,  p.  231-267. 

Archasterida?.  Pontaster  tenuispinus  (Dob  & Kor.)  = P.  limbotus  Sladen.  Plutonaster 
bifrons  (Wyv.  Thomson).  Asteopectinidas.  Astropeden  irregularis  (Pennant)  = Asterias 
aurantiaca  Forbes.  Astropeden  sphenoplax  Bell.  Psilaster  andromeda  (M.  & Tb.). 
L ddia  dliaris  (Philippi)  = L.  fragillissima  Forbes  pars.  Luidia  sarsi  Dub.  & Kor.= 
L.  fragillissima  Forbes  pars.  Pentagonastekedas.  Pentagonaster  granularis  (Betz.)  = 
P.  balteatus  Sladen  = P.  condnnus  Sladen.  Pentagonaster  greeni  (Bell).  Nymphaster 
subspinosus  (Perrier)  = AT.  protentus  Sladen.  Gymnasterhda:.  Poranm  pulvillus  (O. 
F.  Muller)  = Goniaster  templetoni  Forbes  = Asterias  equestris  Sow.?  Asterinida:. 
Asterina  gibbosa  (Pennant).  Palmipes  placanta  (Pennant)  = P.  membranaceus  Forbes. 
Stichasteridal  Stichaster  roseus  (O.  F.  Muller)  = Cribrella  rosea  Forbes.  Iseomor- 
phaster  talismani  (Perrier)  = Ar.  enstichus  Bell.  Zoroaster  fulgens  Wyv.  Thomson. 
Solasteridas.  Solaster  papposus  (Fabr.).  Solaster  endeca  (Linne).  Pterastekedas. 
Pteraster  personatus  Sladen.  Hymenaster  gujanteus  Sladen.  Echinasteridje.  Henricia 
sanguinolenta  (O.  F.  Muller)  = Cribrella  oeulata  Forbes  (with  var.  abyssicola).  Asteri- 
idje.  Asterias  gladalis  Link e = Lraster  gladalis  Forbes.  Asterias  rubens  Linne  = 
L raster  rubens  & Uraster  violacea  Forbes.  Asterias  murrayi  Bell.  Asterias  hispida 
Pennant  = L raster  hispida  Forbes.  Brisingid.e.  Brisinga  endecacnemos  Asbj.  Brisinga, 
coronata  G.  O.  Sars. 

^ordgaard,  O. 

93.  Enkelte  trick  af  Beitstadfjordens  evertebratfauna.  Bergens  Mus. 
Aarsberet.  1892,  no.  2.  11  pp. 

Asteracanthion  rubens  Lin.  Stichaster  roseus  Mull.  Cribrella  sanguinolenta  Mull. 
Astropeden  mulleri  Mull.  & Trosch.  Astropeden  andromeda  Mull.  A Trosch.  Pter- 
aster militaris  Mull.  Ctenodiscus  crispatus  Betz.  Solaster  furdfer  Dub.  & Kor. 
Solaster  endeca  Gmel.  Astrogonium  granulare  Mull.  Astrogonium  phrygianum  Par. 

' :0°-  Hydrographical  and  Biological  Investigations  in  Norwegian  Fiords. 
Bergens  Mus.  Skrift.  256  pp.  + 21  pis.  Cited  after  the  Zoological 
Record. 

Borman,  A.  M. 

65.  On  the  Genera  and  Species  of  British  Echinodermata.  I.  Crinoidea, 
Ophiuroidea,  Asteroidea.  Ann.  Mag.  Nat.  Hist.,  3.  ser.,  vol.  15, 
p.  98-129. 
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Astropectinid;e.  Asteopecten.  A.  irregularis  (Pennant)  = Asterias  aurantiaca  0.  F. 
Muller  1776  = Asterias  irregularis  Pennant  1777  = Astrop.  mulleri  Mull.  & Trosch. 
’44  = Astrop.  ecliinulatus  Moll.  & Tkosch.  ’44.  A.  adcularis , n.  sp.  Luidia.  X, 
Savignii  (Audouin ) = Asterias  Savignii  Audouin  ’28  = X.  fragilissima  Forbes  ’39  = X. 
Savignii  Mull.  & Tkosch.  ’42.  X.  sarsii  Duben  & Koren  = X.  fragUissima  Forbes  ’39 
= X.  6'arsii  Duben  & Koren  ’44  = X.  Savignii  Duben  & Koren  ’44.  Folasteride. 
Archaster.  A.  Parelii  (Duben  & Koren)  = Asterias  aurantkica  var.  Parelius  1768  = 
Astropecten  Parelii  Duben  & Koren  ’44  = Arcliaster  Parelii  Saks  ’61.  Palmipes.  P. 
placenta  (Pennant)  = Asterias  placenta  Pennant  1777  = Asterias  membranacea  Retzics 
1783  = P.  membranaceus  Forbes  ’39.  Asterina.  A.  gibbosa  (Pennant)  = Asterias  gibbosa 
Pennant  1777  = Asterias  verruculenta  Retzius  ’05  = Asterina  gibbosa  Forbes  ’41  = 
Asteriscus  verruculentus  Mull.  & Trosch.  ’42.  Solaster.  S.  papposus  (Linneus) = S. 
papposa  Forbes  ’41.  S.  encleca  (Linnaeus)  = S.  endeca  Forbes  ’41.  Porania.  P. 
pulvillus  (0.  F.  Muller)  = Asterias  pulvillus  Muller  1788=  Goniaster  Templetoni  Forbes 
’39  = P.  gibbosa  Gray  ’41  = Asteropsis  pulvillus  Mull.  & Trosch.  ’42.  GonIastee. 
G.  phrygianus  (Parelius)  = Asterias  phrygiana  Parelius  1768  = Asterias  equestm 
Gmelin  (?)  1788=  G.  equestris  Forbes  Al  = ILippasteria  plana,  Eur  opera,  & Johnston] 
Gray  ’41  = Astrogonium  phrygianum  Mull.  & Trosch.  ’42  = Goniaster  abbensis  Forbes 
’43  = Astrogonium  aculeatum  Barrett  ’57  = Astrogonium  phrygianum  var.  Bars  ’61 
Crlbrella.  C.  sanguinolenta  (0.  F.  Muller)  = Asterias  sanguinolenta  Muller  1776  = 
Asterias  oculata  Pennant  1777  = (7.  oculata  Forbes  ’41  = Ilenricia  oculata  Gray  41  = 
Echinaster  oculatus  Mull.  & Trosch.  ’42  = Echinaster  Eschrichtii  Mull.  & Trosch.  ’4i 
= Echinaster  sarsii  Mull.  & Trosch.  ’44  = Linckia  oculata  & pertusa  Stimpson  ’53  = Cj 
sanguinolenta  Lutken  ’57.  Asteriadje.  Stichaster.  8.  roseus  (0.  F.  Muller)  = 
Asterias  rosea  Mull.  1776  = Cribrella  rosea  Forbes  ’41  = Asteracanthion  roseus  Mull 
& Troschel  ’42 =;S.  roseus  Sars  ’61.  Asterias.  A.  glacialis  Linnjeus  = Urastei 
gladalis  Forbes  ’41.  A mulleri  (Saks ) = Asteracanthion  mulleri  Saks  ’46 -A.  ruben, 
(Linnzeus)  = Uraster  rubens  Forbes  ’41.  A.  violacea  O.  F.  Muller  = L raster  violacet 
Forbes  ’41.  A.  hispida  Pennant  = Uraster  hispida  Forbes  ’41. 

’93.  A Month  on  the  Trondlijem  Fiord.  Ann.  Mag.  Nat.  Hist.,  6.  ser. 
vol.  12,  p.  341-367. 

Pontaster  tenuispinus.  Plutonaster  parelii..  Leptophy chaster  arcticus.  Psilaster  a?) 

dromeda.  Pentagonaster  granularis.  Lasiaster  hispidus.  Lophaster  furdfer.  Pteiaste 
mUitaris.  Pt.  pulvillus.  Petaster  multipes.  Brisinga  endecacnemos.  Br.  coromta. 

:03.  Notes  on  the  Natural  History  of  East  Finmark.  Ann.  Mag.  Nat 
Hist.,  7.  ser.,  vol.  12,  p.  406-417. 

Archaster  tenuispinus  Dub.  & Koren.  Plutomister  parelii  Dub.  & Koren,  var.  loncj 


JAPANESE  ASTEROIDS  A. 


737 


hrachialis  Dan.  & Rouen.  Ctemdisce  crispatus  Retz.  Leptoply chaster  arcticus  M. 
Saes.  Psilaster  andrcmeda  Moll.  & Teoschel.  Pentagonaster  granulans  Retz. 
Goniaster  phrygianus  Taeblius.  Poraniomorpha  rosea  Daniel.  & Koben.  Hexaster 
obscurus  Peeeiee.  Pteraster  mUitaris  O.  F.  Mull.  Ft.  pidvUlus  M.  Saes.  Crossaster 
papposus  Fabeicius.  Cros.  afflnis  Beandt.  Solaster  endeca  Gmelin.  Sol  syrtensis 
Yeeeill.  Cribrella  sanguinolenta  O.  F.  Mull.  Pedicellaster  typicus  M.  Saes.  Asterias 
rubens  L.  Ast.  mulleri  M.  Saes.  ?Ast.  gladalis  L.  Ast.  lincJcii  Mull.  & Teoschel  = 
Pentadactylosaster  reticulatus  digitis  prcdongatis  Linck  1733  = Ast.  lincldi  Mull  & 
Teoschel  = Asteracanthion  stellionura  Peeeiee  ’G9  = Ast.  gunneri  Daniel.  & Koeen 
’82  = ^.  stellionura  Daniel.  & Koeen  ’84.  Ast.  panopla  Stuxbeeg  78. 

Parelius,  J.  y.  d.  L. 

1768.  Beschreibung  einiger  Stemrochen  oder  Asterien.  Kongl.  uorweg. 
Gesellscli.  Wissen.  Drontlieini,  Schriften,  4.  Tl.  Cited  after 
Ludwig. 

Perrier,  E. 

69.  Reclierclies  sur  les  pedicellaires  et  les  ambulacres  des  Asteries  et 
des  Oursins.  188  pp.  + 7 pis.  Asteroidea,  p.  5-110  + pi.  i-ii. 
Asteeacanthion.  Asteracanthion  gladalis , 2 figs.  Asterac.  gelatinosus  M.  T.,  1 fig. 
Asterac.  a.fncanus  M.  T.,  2 figs.  Asterac.  tenuispinus  M.  T.,  3 figs.  Arterac.  violaceus 
M.  T.  Asterac.  polaris?,  2 figs.  Asterac.  rubens  M.  T.,  7 figs.  Asterac.  roseus  M.  T., 

1 fig.  Asterac.  lincfdi  M.  T.  Asterac.  strmtus  M.  T.  Asterac.  aurantiacus  M.  T.,  2 figs. 
Heliaster  helkmthus,  2 figs.  Asteracanthion  novae  boracensis  Val.,  2 figs.  Asterac. 
sulcifer,  4 figs.  Asterac.  gemmifer  Val.,  1 fig.  Sp.  prox.  Asterac.  gemmifer,  3 figs. 
Asterac.  stellionura  Val.,  4 figs.  Asterac.  lacazii,  n.  sp . = Echinaster  echinura  Val.  MS. 
Echinastee.  Echimster  cloud  Val.  Coll.  Mus.  Echinas.  affinis,  n.  sp.  Echinaster 
(' Cribrella ) ormtus,  n.  sp.  Solastee.  Chastastee.  Ophidiasteb.  Ophvdiaster  atten- 
uate, n.  sp.  Ophid.  diplax  M.  T.  Ophid.  irregularis , n.  sp.  Ophid.  purpureus,  n.  sp. 
Ophidiaster  (?)  vestitus,  n.  sp.  Scytasteb.  Scytaster  indicus,  n.  sp.  Culcita.  Cul. 
discoidea  Ag.,  3 figs.  Culcita  grex  (?)  M.  T„  2 figs.  Cul.  coriacea  M.  T.  Cul.  nova 
guinea?.  Cul.  aremsa  Val.,  1 fig.  Cul.  pulverulenta  Val.,  3 figs.  Oeeasteb.  Oreas. 
reticulatus  M.  T.  Oreas.  turritus  M.  T.,  3 figs.  Oreas.  muncatus  Dujaedin  & 
Hupe  = Pent.  muricatus  Linck  = Asterias  lincJcii  de  Blainvllle  = Oreas.  lincJcii  Val. 
Con.  Mus.,  2 figs.  Oreas.  hiulcus  M.  T.,  2 figs.  Oreas.  mammilatus  M.  T.  Oreas. 
mammosus  Val.  Coll.  Mus.  Oreas.  cloud,  n.  sp.,  3 figs.  Oreas.  obtusangulus  M. 

T.  Oreas.  obiusatus.  Astkogontum.  Astrog.  pJirygianum  M.  1'.,  1 fig.  Astrog. 
pulchellum  M.  T.  Astrog.  australe  M.  T.  Astrog.  emilii,  n.  sp.  Astrog.  dubium. 
Goniodiscus.  Gonio.  pleyadella  M.  T.  Gonio.  cuspidatus  M.  T.  Gonio.  articulate. 
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n.  sp.  = Astrogonium  articulatum  Val.  Coll.  Mus.  Gonio.  acutus,  n.  sp.  Gonio 
michelini,  n.  sp.  Nectria.  Stellaster.  S.  childreni  Gray.  Astebopsis  carim- 
fero,  vernicina,  denacanthus,  pulvillus,  imbricata.  Archaster.  Archas.  typicus  M 
T.,  1 fig.  Archas.  angulatus  M.  T.  = Arch,  angulosus,  2 figs.  Acanthaster.  A.  solarit 
Dujardin  & Hupe  = Echinaster  Solaris  M.  T.  = Stellonia  echinites  Agassiz,  1 fig 
Asteriscus.  Aster  is.  marginatus  Val.,  1 fig.  Asteris.  verruculatus  M.  T.,  1 fig.  Asteris 
pulchellus  Yal.  Asteris.  calcaratus  Val.  Asteris.  exiguus  Val.  Asteris.  squamatui 
Val.  Asteris.  wega  Val.  Astropecten.  Astropeden  perarmatus,  n.  sp.  Astropl 
samoensis,  n.  sp.  Astrop.  mulleri  Val.  Astrop.  myosurus  Val.  Ctenodiscus.  Lui 
dia.  Puid.  savignyi  Audouin,  1 fig.  Laid,  ciliaris  Gray,  1 fig.  Laid,  granulosa  Val. 
1 fig. 

’76.  Revision  des  Stellerides  du  Museum  (d’histoire  naturelle  a Paris) 
II,  III.  Arch.  zool.  exper.  gen.,  t.  v,  p.  1-104  + p.  209-304. 

Goniasteridje.  Nectria.  Xedria  ocellifera  Dujardin  & Hupe  ’62  = Aster.  ocellifer 
Lamarck  (pars)  T5  = Goniodiscus  ocelliferus  M.  T.  ’42.  X.  ocellata  C.  P.  D — A.  ocellifer 
Lamarck  (pars)  ’15  = X.  ocellifera  Gray  ’40.  Pentagonaster . P.  astrologorum  M.  1 
’42  = Astrogonium  astrologorum  M.  T.  ’42.  P.  australis  — Tosia  australis  Gray  ’40= 
Astrogonium  geometricum  (Valenciennes  MS.)  M.  1’.  ’42.  P.  pulchellus  Gray  ’40  = 
Astrogonium  pulchellum  M.  T.  ’±2  = Aster  ins  mulleri  Agassiz  MS  .=  Goniodiscus  midlev 
Valenciennes  MS.  = Stephanaster  elegans  Ayres  ’52.  P.  dubeni  Gray  ’47  = Goniastc 
diibeni.  P.  gunniit  n.  sp.  P.  (Tosia)  auratus  Gray  ’47  = Astrogonium  australe  M.  r 
’42  = Astrog.  emilii  Perrier  ’69=  Goniodiscus  sebce  Coll,  Mus.  P.  (Tosia)  minimus  (I| 
P.).  P.  (Tosia)  semilunatus  Linck  1733  = Aster ias  granularis  Gmelin  (pars)  1788.- 
Aster.  tessellata  Lamarck  ’15  = Goniaster  cuspidatus  Gray  ’40  =Goniast.  sebce  Gray  ’40; 
Astrogonium  cuspidatum  M.  T.  ’42  = Goniaster  semilunahis  v.  Martens  ’66  = Astrogoniu 
dubium  Perrier  ’69=  Goniaster  americanus  Verrtll  ’71=  Goniast.  africanus  Verrii 
’71.  P.  (Tosia)  lamarckii  (M.  T.)  = Astrogonium  lamarckii  M.  T.  ’42  = Astrog.  cusq 
datum  Coll.  Mus.  P.  (Calliaster)  childreni  (E.  P .)  = Galliaster  childreni  Gray  ’40.  J 
(Astrogonium)  dilatatus,  n.  sp.  P.  (Astrog.)  spinulosus  = Hosea  spinulosa  Gray  ’47 
(Goniaster)  Hosia  spinulosus  v.  Martens  ’66.  P.  (Astrog.)  gibbosus , n.  sp.  P.  (Astrog 
miliaris= Astrog.  miliare  Gray  ’47.  P.  (Astrog.)  paxillosus= Astrog.  paxillosum  Or.' 
’47.  P.  (Astrog.)  singularis=  Goniodiscus  singularis  M.  T.  ’43.  P.  (Astrog.)  tuberculat 
= Astrog.  tuberculatum  Gray  ’47.  P.  (Astrog.)  mammillatus  = Goniodiscus  mammillat 
Valenciennes  Coll.  Mus.  = ditto  M.  T.  ’42  = Uosea  mammUlata  Gray  ’66.  P.  (Astro< 
granularis  = Aster ias  granularis  O.  F.  Muller  1788  = Aster,  tessellata  (var.  A)  Lamar< 
’15  = Astrog.  granulare  M.  T.  ’42.  P.  (Galliderma)  emma  = Calliderma  emma  Gray ’4 
P.  (Stellaster)  equestris  = Asterias  equestris  Ketzius  ’20  = Stellaster  childreni  Gray  40 


1)  Probably  a misprint  l'or  E.  P. 
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Stellaster  equestris  M.  T.  ’42=  Goniaster  ( Stellaster ) equestrls  v.  Martens  ’65.  P.  ( Stellast .) 
belcheri  = Stellaster  belcheri  Gray  ’47  = Goniaster  (Stellaster)  belcheri  v.  Martens ’65.  P. 
(Stellast.)  incei  = Stellaster  incei  Gray  ’47  = Stellast.  gracilis  Mobius  ’59  = Goniaster 
(Stellaster)  incei  v.  Martens  ’65.  P.  (Stellast  ) granulosus,  n.  sp.  P.  (Borigona) 
mulleri  = Goniaster  (Stellaster)  mulleri  v.  Martens  ’65  = Borigona  reevesii  Gray  ’66.  P. 
(Borig.)  longimanus  = Archaster  lucifer  Valenciennes  Museum  label  = Astrogonium 
longimanum  Mobius  ’60  = Astrog.  souleyeti  Dujardin  & Hupe  ’62=  Goniaster  longimanus 
Lutken  ’64  & ’71.  Goniodiscus.  G.  cuspidatus  = Aster,  cuspidata  Lamarck  ’15  = 
Ilosea  cuspidata  Gray  ’65.  G.  seba’  = Asteroceras  altera  Seba  1761  = Tlosea  ? seba  Gray 
’65=  Goniaster  sebai  v.  Martens  ’66.  G.  pleyadella  (M.  T.)  = Aster ias  pleyadella  La- 
marck ’15  = Hosea  pleyadella  Gray  ’65  = Goniaster  pleyadella  v.  Martens  ’66.  G. 
rugosus,  n.  sp.  G.  forjiculatus,  n.  sp.  G.  granuliferus  = Anthenea  granulifera  Gray 
’47.  Pentaceros.  P.  granulosus  Gray  ’47.  P.  nodulosus,  n.  sp.  P.  nodosus  Gray 
’40.  P.  muricatus  = P.  gibbus  var.  muricatus  Linck  1733  = P.  gibbus  & muricatus 
Seba  1761  = Asterias  linckii  de  Blainvtlle  ’34  = Oreaster  linckii  MS.  Coll.  Mus.= 
Or  easier  nodosus  var.  muricatus  v.  Martens  ’66.  P.  turritus=  Asterias  nodosa  Linne 
1788  (Gmelin)  = P.  franklinii  Gray  ’40.  P.  mammosus  Perrier  ’69.  P.  hiulcus  G ray 
’40  = P.  gibbus  & hiulcus  Linck  1733  = P.  nodosus  Gray  ’66.  P.  alveolatus,  n.  sp. 
P.  dorsatus  = A sterias  dorsata  Linne  1785  = Asterias  stellata  1753  = Oreaster  clavatus  M. 
T.  ’42.  P.  regulus  M.  T.  ’42.  P.  mammUlatus  = Asterias  mammillata  Audouin  ’24  = 
Oreaster  muricatus  v.  Martens  (pars)  ’66.  P.  gracilis  Lutken  ’71.  P.  reticulatus  = 
Stella  reticulata  seu  cancellata  Bondelet  1554  = Stella  reticulata  Aldrovandi  1602  = 
Asterias  secunda,  major , pentadactyla,  crassa  et  tuberculata  Browne  1756  = P.  lentiginosus 
Linck  1733  = Asterias  gigas  Linne  1753  = Aster,  reticulata  P.  I..  S.  Muller  = Asterias 
pentascyphus  & Ast.  reticulata  Betzius  ’05  = Aster,  sebcc  de  Bt.atnvtt.le  ’33  = P.  grandis , 
P.  gibbus  & P.  reticulatus  Gray  ’40=  Oreaster  coronatus  Valenciennes  MS.  Coll.  Mus. 
= Oreas.  lapidarius  & O.  gigas  Grube  ’57  = Oreas.  tuberosus  Belm  ’62=  Or  east,  gigas 
Lutken  ’64  = P.  grandis,  P.  gibbosus  & P.  reticulatus  Gray  ’66  =Oreast.  aculeatus 
Verrill  ’67.  P.  obtusatus  = Asterias  obtusata  Bory  de  Saint- Vincent.  Niporet.t.ta. 
Xidor.  armata  = P.  (Xidorellia)  cirmatus  Gray  ’40  = Goniodiscus  armatus  Lutken  ’59  = 
Goniod.  conifer  Mobius  ’60  = Goniodiscus  stella  Verrill  ’67.  Xidor.  michelini  = 
Goniodiscus  michelini  Perrier  ’69  = Or  east,  armatus  Lutken  ’71.  Xidor.  horrida= 
Paulin,  hon'ida  Gray  ’40=  Goniodiscus  (?)  horridus  M.  T.  ’42.  Choriaster.  Oh. 
granulatus  Lutken  ’69.  Asterodiscus.  A.  elegans  Gray  ’47.  Culcita.  0.  schmideliana 
= Asterias  schmideliana  Betzius  ’05  = Aster,  discoidea  Lamarck  ’15=  G.  discoidea 
Agassiz  ’35.  Culcita  coriacea  M.  T.  ’42.  C.  grex  M.  T.  ’42  = Culc.  novcu  guinece  Mus. 
label  = ditto  Perrier  ’69.  C.  novcc  guinece  M.  T.  ’42=  0.  pulverulenta  Valenciennes 
MS.  Coll.  Mus.  Culc.  pentangularis  Gray  ’66  = C.  grex  Mus.  = Pandasia  granulata  Gray 
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’47  = C.  grex  Perrier  ’69.  Culc.  arenosa  Perrier  ’69.  Randasia.  Band.  spinulosMil 
’47.  B.  grcmulata  Gray  ’47.  Goniaster.  G.  obtusangulus  = Aster,  obtusangula  L . 
’15  = Or  east  er  obtusangulus  M.  T.  ’42 =Pentac.  obtusangula  Geay ’65.  Hippasteeia  . 
plana  = Pentac.  planus  ( oxyceros  & macroceros)  Linck  1733  = Aster,  phrygiana  Pareu 
1770  = Asterias  equestris  Pennant  1777  = Goniaster  phrygianus  Agassiz  ’35  = As', 
johnstoni  Geay  = Aster.  (Goniaster)  equestris  Gould  ’41  = Astrogoninm  phrygianum  M. . 
'42=  Goniaster  abbensis  Foebes  ’43  = Astrog.  asculeatum  Baeeett  ’57.  Anthenea.  |. 
tuberculosa  Geay  ’47.  A.  articulata  = Astrogonium  articulatum  Valenciennes  Coll.  Mj, 
A.  pentagomda  = Asterias  pentagonula  Lamarck  ’15  = Goniaster  articulatus  Agassiz 
Mus.  Paris  = A.  chinensis  Geay  ’40  =Goniodiscus  peniagonulus  M.  T.  ’±2  = Asti, 
articulatum  Valenciennes  Coll.  Mus.  = Goniaster  articulatus  Lutken  ’64  = Goniay 
peniagonulus  v.  Martens  ’65  = Goniodiscus  articulatus  Perrier  ’69.  A.  acuta  — Go, - 
discus  acutus  Peeriee  ’69.  A.  fiavescens  = Hosiu  Jlavescens  Gray  ’40.  A.  grayiA 
sp.  r or  ant  a.  For.  pulvillus  = Asterias  pulvillus  O.  F.  Muller  1788  = Aster,  gibbi 
Leach  ’17=  Goniaster  templetoni  Foebes  ’39  = Porania  gibbosa  Geay  ’40  = Asterojji 
pulvillus  & Ast.  ctenacanthci  M.  T.  '42  = Asteropsis  pulvillus  Lutken  ’58.  Asterop, 
Astrop.  vernicina  = Asterias  vernicina  Lamarck  ’15  = Petrichi  punctata  Gray  ’47.  De  ■ 
asterias,  n.  g.  D.  inei'mis—  ? Gymnasteria  inermis  Verrill  ’40=  ? Asterop 
imbricata  Grttbe  = ? ditto  Verrill  '67.  Gymnasteria.  G.  valvulata,  n.  sp.  1 
carinifera  = Asterias  carinifera  Lamarck  ’15 -Gymnast,  spinosa  & Gymmst.  wen 
Gray  ’40  = Asteropsis  carinifera  M.  T.  ’42.  Asterinims.  Disasterina.  J).  abrwrma 
Palmipes.  P.  rosaceus= Astenas  rosacea  var.  lobis  quindenis  Lamarck  ’I'd  — P.  stol 1 
Gray  ’40  = Astenscus  rosaceus  M.  T.  '42.  P.  menihran/xceus  Linck  17 33  = Stella  can 
ginea  Aldeovandi  1638  = Asterias  placenta  Pennant  1777  = Asterias  rnembraw 
Retzius  1783  = Aster,  cartilaginea  Fleming  ’23  = Asteriscus  palmipes  M.  T.  ’420 
placenta  Norman  ’65.  P.  injlatus  = Pteraster  injlatus  Hutton  ’72.  Asterina.  I 
gibbosa  Forbes  ’39  =Stellula  hiberniea  glabra  Petiver  1709  = Asteriscus  seu  Stella  | 
tadactyla  exigua,  canis  marini  corio  utrinque  munita  Petiver  1709  = Pentaceros  plict* 
& concavus  Linck  1733  = Asterias  gibbosa  Pennant  1777  = Asterias  verm 
Retzius  ’05  = Asterias  exigua  Delle  Chiaje  ’23  = Asterias  pulchella  de  Blainyi 
’34  = Astenna  minuta  Nardo  ’34  = Asteriscus  verruculata  M.  T.  ’42.  A.  caf 
Gray  ’40  = Asterias  calcar  var.  c.  odogona  Lamarck  ’15  = A steria  calcar  Oudae 
Asteriscus  australis  M.  T.  ’42.  A.  gunnii  Gray  ’40  = Asterias  calcar  var.  b.  Lama: 
’15  = Asteriscus  australis  M.  T.  (pars)  ’42  = ? Asteriscus  diesingii  M.  T.  ’42  = Asterb< 
zelandicus  Valenciennes  Mus.  label  = Asteriscus  exiguus  Valenciennes  (pars)  V 
label  = Asteriscus  calcar  Dujardin  & Hupe ’62.  A.  regularis  Verrill  ’67=  Ast.  f/0 
var.  pentagonale  Gray  ’40  = Astenscus  australis  M.  T.  (pars)  ’42  = Ast.  gunnii  Dujai- 
& Hupe  (pars)  ’62  = Asterina  ( Astenscus ) regularis  Verrill  ’67  = Ast.  cabbalv 
Lutken  ’71.  A.  marginata  = Asteriscus  minutus  M.  T.  '42.  = Asteriscus  margin1 
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Valenciennes  MS.  Mus.  Coll.  = Asteriscus  stellifer  Mobius  ’59  = Asterlscus  brasUiensis 
Lutken  ’59  = Ast.  stellifera  Lutken  ’71.  A.  calcarata  = Asterlscus  calcaratus  Valen- 
ciennes (pars)  MS.  Mus.  Coll.  = Asterlscus  calcaratus  Valenciennes  in  Cl.  Gay  ’54. 
Ast.  chilensis  Lutken  ’59  = Patiria  chilensis  Vep.rlll.  A.  exigua=  ? Aster ias  rrdnuta 
Gmelin  1788  = Asterias  exigua  Lamarck  ’15=  Asterias  minuta  de  Blainyille  ’34  = 
Asterina  minuta  Nardo  ’34  = Ast.  kraussii  Gray  ’40  = Asterlscus  pentagonus  M.  T.  ’42  = 
Asterim  pentagona  v.  Martens  ’66.  A.  gayi,  n.  sp.  = Asterlscus  calcaratus  Valen- 
ciennes (pars)  MS.  Mus.  Coll.  A.  pusilla,  n.  sp.  = Aster'iscus  calcaratus  Valenciennes 
(pars)  MS.  Mus.  Coll.  A.  fimbriata,  n.  sp.  A.  novcr-zelandue,  n.  sp.  A.  minuta 
Gray  ’40  = A folium  Lutken  ’59  = Asterlscus  folium  Verrill  ’67.  A.  wesseli,  n.  sp. 
A.  granulosa,  n.  sp.  Ast.  squamata,  n.  sp.  A.  stellaris,  n.  sp.  A.  pectinifera  = 
Asteriscus  pectinifer  M.  T.  ’42  = Asterina  pectinfera  v.  Martens  ’65.  A.  coccinea  = 
Asterlscus  coccineus  M.  T.  ’42  = Patiria  cocdnea  Gray  ’47  = Asteriscus  coccineus 
Dujardin  & Hupe  ’62.  A.  cephea  — Asterias  calcar  var.  a Audouin  ’25  = Asteriscus 
cepheus  Valenciennes  MS.  Mus.  Coll.  = Asterina  burtonii  Gray  ’40  = Asteriscus  cepheus 
M.  T.  ’42=  ? Asteriscus  verruculatus  & Asteriscus  cepheus  Peters  ’52=  ? Asterina 
gibbosa  v.  Martens  ’66  = Asterina  cepheus  v.  Martens  ’66.  Ast.  wega  = Asteriscus  wega 
Valenciennes  MS.  Mus.  Coll.  A.  setacea  = Asteriscus  setaceus  Valenciennes  MS.  Mus. 
Coll.  = ditto  M.  T.  ’42.  A.  obtusa  — Patiria  obtsusa  Gray  ’47.  A.  gr (infer a — Tatiria 
granifera  Gray  ’47.  A.  ( Nepanthia ) belclieri,  n.  sp.  A.  (Vep.)  brevis,  n.  sp.  A. 
(Nep.)  maculata  = Nepanthia  maculata  Gray  ’40  = Chcntaster  (?)  maculatus  M.  T.  ’42. 
Patiria.  P.  ocellifera  Gray  ’47.  P.  crassa  Gray  ’47.  Ganeria.  Gan.  falklandica 
Gray  ’47.  Astropectinidjs.  Chaetaster.  Ch.  longipes  = Asterias  longipes  Retzius  ’05 
= Asterias  subulata  Lamarck  ’15  = Nepanthia  tessellata  Gray  ’40  = Ch.  subulata  M.  T. 
’42  — Ch.  longipes  Sars  ’57.  Ch.  nodosus,  n.  sp.  Luldia.  L.  hardwickii  = Petalaster 
hardicickii  Gray  ’40.  L.  clathrata  Lutken  ’59  = Asterias  clathrata  Say  ’25  = L.  gemmacea 
Valenciennes  MS.  Mus.  Coll.  L.  Colombian  = Petalaster  Colombian  Gray  ’40  = L.  tessellata 
Lutken  ’59.  L.  alter nata  = Asterias  alternata  Say  ’25  = L.  granulosa  Valenciennes  MS. 
Mus.  Coll.  = L.  granulosa  Perrier  ’69.  L.  elegans,  n.  sp.  L.  variegata,  n.  sp.  L. 
brevispina  Lutken  ’71.  L.  bellonce  Lutken  ’64.  L.  maculata  M.  T.  ’42.  L.  savignyi 
= Asterias  savignyi  Aud.  ’09  = Asterias  rubens  Johnston  ’36  = Asterias  ciliaris  Philippi 
’37  = L.  fragilissima  Forbes  ’39  = Asterias  pectinata  Couch  ’40  = L.  sarsii  Duben  & Koren 
’44.  L.  senegalensis  M.  T.  ’42  = ? Stella  marina  Marcgrav  1648  = Asterias  senegalensis 
Lamarck  ’16  = L.  marcgrami  Steenstrup  in  Lutken  ’59.  Archaster.  A.  typicus  M. 
T.  ’40  = Astropecten  stellaris  Gray  ’40  = Arch,  nicobaricus  Behn  in  Mobius  ’59.  Arch, 
angulatus  M.  T.  ’42.  = Arch,  angulosus  Dujardin  & Hupe  ’62  = Arch,  mauritianus  v. 
Martens  ’66.  A.  hesperus  M.  T.  ’40  = Stellaster  sulcatus  Mobius  ’59.  A.  christi = 
Asterias  christi  Duben  & Koren  ’34  = Astropecten  andromeda  M.  T.  ’42  A.  parelii 
Sars  ’61  = Asterias  aurantiaca  var.  parelius  1768  = Astropecten  parelii  Duben  & Koren 
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’44.  A tenuispinus  Saks  ’61  = A stropeden  tenuispinus  Doben  & Koeen ’44.  A.  eehiu 
latus,  n.  sp.  Asteopecten.  A.  aurantiacus  Geay  ’40  = Stella  marina  major  BeslL 
1616  = Stella  pectinata  Aldeovandi  1638  = Crenaster  Puldios  in  Pince  1699 =Sra 
marina,  major,  spinosior,  fusca  Baeelieei  1714  = A strop,  echinatus  major  Pince  li 
_ Asteruis  aurantiaca  Pinne  ’35  = Asterias  aurantiaca  Pamaeck  T6  = A strop,  cram ^ 
Dojabdin  & Hope  ’62  = Astrop.  perarmatus  Peebiee  ’69.  A.  duplicatus  Geay  ’40- 
valendenmi  M.  T.  ’42 -A.  variabilis  Poteen  ’58.  A.  bispinosus  M.  T.  ’42  = A.  echiwr 
minor  Pince  1733= Asterias  bispinasa  Otto  ’23  = A echimtus  Geay  ’40  = ??  A.  myosu $ 
Valenciennes  MS.  Mus.  Coll.  A.  platy acanthus  M.  T.  ’42  = Asterias  platyacam 
Philippi  ’37  = Astrop.  aster  Philippi  ’59.  A.  polyacanthus  M.  T.  ’42 -A.  hysU 
Valenciennes  MS.  Mus.  Coll.  = A.  hystrix  M.  T.  ’42  = A armatus  M.  T.  ’4. 
A.  vappa  M.  T.  ’43  = A.  aster  Poteen  ’64.  A.  erinaceus  Geay  ’40  = A.  armatus  Gi: 
’40  = A oerstedii  Poteen  ’59.  A.  scoparius  M.  T.  ’42  = ditto  Valenciennes  MS.  A 
Coll  A.  mauritianus  Geay  ’40.  A.  johnstoni  M.  T.  ’42  = Asterias  jolinstoni  De; 
Chiaje  ’22=  ? A.  irregularis  Geay  ’40.  A.  serratus  M.  T.  ’42  = ditto  Valencies 
MS.  Mus.  Coll.  = A arandaca  Fischeb  ’72.  A spinulosus  M.  T.  ’42  = Asterias  spirmh 
Philippi  ’37  = A archimedis  Valenciennes  Mus.  label.  A.  antillensis  Poteen  '. 
A.  javanicus  Poteen  ’71  = A.  armatus  Mus.  label.  A.  arenarius= ditto  Valencies 
MS.  Mus.  Coll.  Astrop.  samoensis  Peeeiee  ’69.  A.  brasiliensis  M.  T.  ’42.  A.im- 
laris  Pince  1733  = Asterias  aurantiaca  O.  P.  Molleb  1776  = Asterias  irregularis  Pexni 
1777  = A.  aurantiaca  Foebes  ’41  = A.  mulleri  M.  T.  ’42.  A.  subinermis  M.  T.  1- 
Asterias  subinermis  Philippi  ’37.  A.  pentacanthus  M.  T.  ’42  = Asteruis  pentamn 
Delle  Chiaje  ’25  = Asterias  arandaca  Johnston  ’36.  A.  articulatus  M.  T.  ’42 =Aste  s 
articulata  Say  ’25  = Astrop.  dubius  Geay  ’40  = Asterias  arandaca  Goold  ’41.  A.  if 
sumieri  = ditto  Valenciennes  Mus.  label.  A.  ricliardi  — ditto  Valenciennes  MS.  Sjj 
Coll.  A alatus,  n.  sp.  A.  spatuliger,  n.  sp.  A.  latiradiatus  = Flatasterias  latimfo 
Geay  ’71.  Ctenodiscos.  Ct.  corniculatus  = Astrop.  corniculatus  Pince  1733  = Ask'j 
crispata  Ketzhjs  ’05  = Asterias  polaris  Sabine  ’21  = Asterias  aurantiaca  Dewhur= 
Astrop.  polaris  Geay  ’40=  a polaris  M.  T.  ’42=  a pygmcms  M.  T.  ’42  = Arf; 
crispatus  Mus.  label.  Pterastekhle.  Pteeastee.  Ft.  militaris  M.  T.  ’42  = Astern 
militaris  M.  T.  ’42.  Ft.  capensis  Geay  ’40.  Ft.  cribrosus  v.  Maetens  ’67. 

* ’78.  Etude  sur  la  repartition  geograpliique  des  Asterides.  Nouv.  An 
Mus.  Hist,  nat.,  2.  ser.,  t.  1,  p.  1-108.  Cited  after  Ludwig. 

’21.  Description  sommaire  des  especes  nouvelles  d’Asteries.  Bull.  M 
Comp.  Zool.  Harv.  Coll.,  ix,  No.  1,  p.  1-31. 

Asterias  contorta  (E.  Peee.).  Asterias  fasdcularis,  n.  sp.  Asterias  limans,  n 1 
Asterias  angulosa,  n.  sp.  Asterias  gracilis,  n.  sp.  Zoroastsr  sigsbeei,  n.  sp.  Zu/ 
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ter  ackleyi,  n.  sp.  Pedicellaster  pourtalesi  (E.  Peer.).  Echinaster  modestus  (E.  Peer.). 
Cribrella  antillan'um  (E.  Peer.).  Crib,  sex-radiata  (E.  Peer.).  Ophidiaster  floridce,  n.  sp. 
Ophid.  agassizii,  n.  sp.  Korethraster  palmatus,  n.  sp.  Kor.  radians  (E.  Peer.). 
Pteraster  caribbams,  n.  sp.  Fromia  japonica,  n.  sp.  Asterima  lymani,  n.  sp.  Asterina 
pilosa,  n.  sp.  Margirmster  pedinatus  (E.  Peer.).  Marg.  echinulatus  (E.  Peer.). 
Padiaster  elegans , n.  sp.  Ctenaster  spedabilis,  n.  sp.  Pentagonaster  ( Tosia ) parvus 
(E.  Peer.).  Pent,  grenadensis  (E.  Peer.).  Pent,  ternalis  (E.  Peer.).  Pent,  subspinosus, 
n.  sp.  Pent,  arenatus,  n.  sp.  Pent,  alexandri,  n.  sp.  Goniodiscus  pedicellaris,  n.  sp. 
Anthenoides  peircei  (E.  Peer.).  Goniopeden  demonstrans , n.  sp.  Goniop.  intermedius, 
n.  sp.  Goniop.  subtilis,  n.  sp.  Archaster  pulcher,  n.  sp.  Arch,  mirabilis  (E.  Peer). 
Arch,  simplex , n.  sp.  Rlakiaster  conicus  (E.  Peer.).  Luidia  barbadensis,  n.  sp. 
Luid.  convexiuscida  (E.  Peer.).  Astropeden  alligator , n.  sp. 

’84.  Memoire  sur  les  Etoiles  de  mer  recueillies  dans  la  mer  des  Antilles 
et  le  Golfe  du  Mexique  durant  les  expeditions  de  dragage  faites 
sous  la  direction  de  M.  Alexander  Agassiz.  Nouv.  Arcli.  d.  Mus. 
d’Hist.  nat.,  2.  ser.,  t.  6,  p.  127-216  + 10  pis. 

General  results.  Classification  of  Asteroidea.  Morphological  significance  of  pedicel- 
lariae,  skeletal  pieces,  odontophore.  Relations  between  the  families ; characters  of 
secondary  importance  furnished  by  teeth  and  ambulacral  tubes. 

Brisingidje.  Hymenodiscus,  n.  g.  II.  agassizii,  n.  sp.,  3 figs.  Pedicellasteeidr. 
Pedicellaster  Loyen.  P.  pourtalesi  E.  Peer.,  1 fig.  Zoroaster  Wyy.  Thom.  Z.  sigsbeei, 
n.  sp.,  1 fig.  Z.  ackleyi,  n.  sp.,  1 fig.  Astertad.e.  Asterias  Lin.  A.  contorta  E. 

Peer.  A.  fasdcularis,  n.  sp.,  1 fig.  A.  linearis,  n,  sp.,  1 fig.  A.  angulosa , n.  sp. 

A.  gracilis,  n.  sp.  Echinasteridje.  Echinaster  M.  Tr.  E.  modestus  E.  Perr.,  1 fig. 
Crebrella  Ag.  Cr.  antUlarum  E.  Peer.,  1 fig.  Cr.  sexradiata  E.  Perr.,  1 fig.  Solaste- 
ridje.  Korethraster  Wyy.  Thom.  K.  palmatus,  2 figs.  K.  hispidus,  n.  sp.  Radiastee, 

n.  g.  R.  elegans,  n.  sp.,  1 fig.  Ctenaster,  n.  g.  Ct.  spedabilis,  n.  sp.,  2 figs. 

Pterasteridje.  Pteraster  M.  Tr.  Pt.  caribbanis.  Asterintdje.  Asterina  Nardo.  A. 
lymani.  A.  pilosa,  n.  sp.,  1 fig.  A.  ucesseli  Lute.  Linckiadje.  Ophidiaster  M.  Tr. 
0.  fioridcc,  n.  sp.,  1 fig.  0.  agassizii,  n.  sp.  Linckia  Gray.  L.  nodosa  E.  Peer. 
Eromia  Gray.  F.  japonica,  n.  sp.,  1 fig.  Gymnasterid^e.  Margin  aster,  n.  g.  M. 
pedinatus  E.  Peer.,  2 figs.  M.  echinulatus  E.  Peer.,  2 figs.  Pentagonasteehle. 
Pentagonaster.  P.  parvus  E.  Peer.,  2 figs.  P.  grenadensis  E.  Perr.,  1 fig.  P. 
ternalis  E.  Perr.,  1 fig.  P.  subspinosus,  n.  sp.,  1 fig.  P.  arenatus,  n.  sp.  2 figs.  P. 
alexandri,  n.  sp.,  6 figs.  P.  dentatus  E.  Peer.,  1 fig.  P.  qffinis  E.  Peer.,  1 fig.  P. 
intermedius,  1 fig.  Goniodiscus  M.  Tr.  G.  pedicellaris,  n.  sp.,  1 fig.  Anthenoides,  n. 
g.  A.  peircei  E.  Peer.,  1 fig.  Archasterid^.  Goniopecten,  n.  g.  G.  demonstrans, 
n.  sp.,  1 fig.  G.  intermedius,  n.  sp.,  3 figs.  G.  subtilis,  n.  sp.,  2 figs.  Archastee,  M. 
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Tr.  A.  pulcher,  n.  sp.,  1 fig.  A.  eflorescens,  n.  sp.  A.  insignis , n.  sp.,  1 fig.  A. 
mirdbilis,  n.  sp.,  5 figs.  A.  coronatus,  n.  sp.  A.  echinidatus  E.  Perr.,  1 fig.  A. 
simplex,  n.  sp.,  1 fig.  Blakiaster,  n.  g.  B.  conlcus , n.  sp..  1 fig.  Astropectinid.e. 
Ltjidia  Forbes.  L.  barbadensis,  n.  sp.,i  1 fig.  L.  convexluscula , n.  sp.,  1 fig.  L. 
elegans  E.  Perr.  L.  alternata  Say.  L.  clathrata  Say.  Astropecten  Linck.  A.  articula- 
tus  Say.  A.  alligator,  n.  sp. 

’94.  Ecliinodermes.  Expeditions  scientifiques  du  Travailleur  et  da 
Talisman  pendant  les  annees  1880,  1881,  1882,  1883.  431  pp.  + 

26  pis. 

Brisingid.®:.  Brisinga.  B.  endecacnemos  Asbjjrnsen  ’56,  1 fig.  B.  hirsuta,  n.  sp.,  3 
figs.  B.  coronata  O.  Sars  ’71.  B.  mediterranea  Perrier  ’81.  Odinia.  0.  elegans 
Perrier  = Brisinga  elegans  Perrier  ’83,  1 fig.  0.  semi-coronata  Perrier  ’85,  4 figs. 
0.  robusta  Perrier  = Brisinga  robusta  Perrier  ’85,  5 figs.  Freyedla.  F.  edwardsi 
Perrier  = Brisinga  edwardsi  Perrier  ’82,  1 fig.  F.  spinosa  Perrier,  7 figs. 
Freyella  sexradiata  Perrier  ’85,  1 fig.  Pediceelasterid.e.  Coronaster.  C.  parfaiti 
Terrier,  1 fig.  C.  antonii  Perrier.,  1 fig.  Lytaster,  n.  g.  L.  incequalis  Perrier,  1 
fig.  Pedicellaster.  F.  sexradiatus  Perrier  ’82,  1 fig.  Gastraster,  n.  g.  G.  mar- 
garitaceus  Perrier  = Fedicellaster  margar'daceus  Perrier  ’82,  1 fig.  Asteriide.  Stol- 
asterias.  St.  glacialis  Linck.  Hydrasterias.  II.  richardi  Perrier,  1 fig.  Zoroas- 
teridje.  Zoroaster.  Z.  fulgens  Jeffreys.  Z.  ackleyi  Perrier  ’81.  Prognaster,  n. 
g.  P.  longicauda,  n.  sp.,  1 fig.  Mammaster,  n.  g.  M.  sigsbeei  Perrier  ’81. 
Stichasteride.  Neomorphaster  Sladen  = Glypt aster  Sladen  ’85  = Stichaster  (part.) 
Perrier  ’85.  N.  talismani  = Stichaster  talismani  Perrier  ’85,  1 fig.  Echinasteride. 
Cribrerla.  C. ' abyssalis,  n.  sp.,  1 fig.  Echinaster.  E.  sepositus  Ketzius.  Solaste- 
ride.  ( Trib.  Solasterince.)  Ctenaster.  Ct.  spedabilis  Perrier  ’81.  (Trib.  Korethras- 
terincc.)  Korethraster.  K.  setosus,  n.  sp.,  1 fig.  K.  ( Remaster ) palmatus  Perrier 
’84.  Poraniide.  Marginastrr.  M.  pentagonus  Perrier  ’82,  1 fig.  M.  pedinatus 
Perrier  ’84.  M.  echinulatus  Perrier  ’84.  Ganerud.e.  Badiaster.  P.  elegans 
Perrier  ’81.  Myxasterida:.  Myxaster,  n.  g.  M.  sol,  n.  sp.,  1 fig.  Pterasteru)®. 
Pteraster.  Ft.  sordidus,  n.  sp.,  1 fig.  Ft.  alveolatus,  n.  sp.,  1 fig.  Hymenaster. 
II.  rex,  n.  sp.,  1 fig.  II.  giboryi,  n.  sp , 1 fig.  Cryptaster,  n.  g.  C.  persomtus,  n. 
sp.,  1 fig.  Astropectiniiee.  (Trib.  iMidiince.)  Astreela.  A.  simplex  Perrier  ’82, 
1 fig.  Luidia.  L.  sarsii  Djben  & Koren.  (Trib.  AstropedincK.)  Psilaster.  Fs. 
andromeda  M.  T.  ’42.  Astropecten.  A.  ibericus,  n.  sp.,  1 fig.  Porcellanasteride. 
Caulaster.  C.  pedunculatus  Perrier,  1 fig.  C.  sladeni  Perrier,  1 fig.  Porceklanas- 
ter.  F.  inermis  Perrier,  1 fig.  P.  granulosus  Perrier,  1 fig.  Styracasteb.  St. 
edwardsi  Perrier,  1 fig.  St.  spinosus,  n.  sp.,  1 fig.  Hyphalaster.  II.  parfaiti 
Perrier,  1 fig.  II.  antonii  Perrier,  1 fig.  Pseudaster.  Fs.  cordifer  Perrier,  1 fig- 
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Archasterid.e.  (Trib.  P arar  chaster  ina;.)  Pararchaster.  P.  simplex  = Archaster 
simplex  Perrier  ’81.  P.  folini  Perrier  = Cheiraster  folini  Perrier  ’85,  2 figs.  P. 
fischeri,  n.  sp  , 1 fig.  Cheiraster.  Ch.  coromtus  Perrier  = Archaster  mirahilis  { part  ) 
Perrier  ’81.  Ch.  vincenti  Perrier  = Archaster  mirahilis  (part)  Perrier  ’81.  Ch. 
mirahilis  Perrier  ’81.  Ch.  echinulatus  = Archaster  echinulatus  Perrier  ’82.  Pectin- 
aster.  P.  filholi  Perrier  ’85,  1 fig.  Pontaster.  P.  venustus  Sladen  ’88.  Pontaster 
perplexus,  n.  sp.,  1 fig.  P.  marionis  Perrier  = Crenaster  marionis  Perrier  ’85,  1 fig. 
P.  oligoporus  Perrier  = Archaster  mirahilis  (part.)  Terrier  ’84.  Goniopecten.  G. 
< lemonstrans  Terrier  ’81.  Dytaster.  P.  insignis  = Archaster  insignis  Terrier  ’84. 
P.  agassizii,  n.  sp.  = Pectinaster  insignis  (part.)  Perrier ’85,  1 fig.  P.  rigidus,  n.  sp.= 
Archaster  rigidus  Perrier  ’81  (in  Firhol  : La  vie  au  fond  des  mers).  Crenaster. 
C.  semispinosus,  n.  sp.  C.  spinulosus , n.  sp.  C.  mollis  Perrier  ’85.  1 fig.  Plutonas- 
ter.  P.  edwardsi  Perrier  = Goniopecten  edwardsi  Perrier  ’82.  P.  hifrons  = Archaster 
hifrons  Wyv.  Thomson  73.  P.  intermedius  = Goniopecten  intermedius  Perrier  ’81.  P. 
notatus  Sladen  ’89.  P.  inermis  Perrier  -Goniopecten  inermis  Perrier  ’85.  P. 
efflorescens  Perrier  - Archaster  efflorescens  Perrier  ’84.  P.  pulcher  = Archaster  pulcher 
Terrier  ’84.  Tethyaster.  T.  subinermis  Sladen  ’89  = Asterias  subinermis  Philippi 
’37  = Astropecten  subinermis  M.  T.  ’42.  (Trib . Gnathasterina;.)  Hoplaster.  If.  spinosus 
Perrier  ’82,  1 fig  Linckudje.  Ch. etas  ter.  Ch.  longipes  M.  T.  Ophidiaster.  0. 
ophidianus  Lamarck.  Narcissia.  AT.  canariensis  = Asterias  canariensis  d’Orbigny  ’39 
= A . teneriffa;  Gray  40.  Fromia.  F.  narcissi:/;,  n.  sp.  Pentagonasterid.e.  (Trib. 
Astrogoniina:)  Astrogontum.  A.  annectens  Perrier,  2 figs.  A.  hystrix  Perrier,  2 
A.fallax  Perrier  85,  2 figs.  A.  necator  Terrier,  1 fig.  Paragonaster  Sla- 
den ’85  = Goniopecten  (part.)  Perrier  ’81=Astrogonium  (part.)  Perrier  ’85.  P.  subtUis 
= Goniopecten  subtilis  Perrier  ’81,  2 figs.  P.  elongatus  = Astrogonium  elongatum 
Terrier ’85,  2 figs.  P.  strictus  Perrier,  1 fig.  Dorigona  Gray  ’66  = Pentagonaster 
(subg.  Dorigona)  Perrier  ’82  = Nymph  aster  Sladen  ’85.  D.  ternalis  — Pentagonaster 
ternalis  Perrier  ’81.  D.  subspinosa  — Pentagonaster  subspinosa  Perrier  ’81.  D.  arenata 
Perrier  = Pentagonaster  arenatus  Perrier  ’81,  1 fig.  D.  jacqueti,  2 figs.  Rosaster, 
n.  g.  P.  alexandri- Pentagonaster  alexandri  Perrier  ’81.  Phaneraster,  n.  g.  PJu 
semilunatus  Linck  = Pentagonaster  semilunatus  Linck  1733  = Asterias  tessellata  Lamarck 
76=  Goniaster  cuspidatus  Gray  ’40  = Astrogonium  cuspidatum  M.  T.  ’42.  Tentagonas- 
ter.  P.  perrieri  Sladen  = P.  grandis  Perrier  ’85.  P.  vincenti,  n.  sp.,  1 fig.  P. 
hcvsitans,  n.  sp.,  2 figs.  P.  gosselini,  n.  sp.,  1 fig.  P.  granularis  var.  deplasi  = 
Pentagonaster  deplasi  Perrier  ’85,  1 fig.  Stephanaster  St.  bourgeti,  n.  sp.,  1 fig. 
Pentacerotidje.  P.  dorsatus  (Linne)  Perrier. 

5ETERS,  W. 

52.  Uebersiclit  der  Seesterne  von  Mosambique.  Monatsber.  Akad.  BerJ, 
p.  177-178.  Cited  after  Perrier,  de  Loriol  & Ludwig  [Bronn.] 
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Peefeer,  G. 

’94.  Fische,  Mollusken  und  Ecliinodermen  von  Spitzbergen,  gesammelt 
von  Herrn  Prof.  W.  Kukenthal  im  Jalire  1886.  Zool.  Jahrb., 
Abtli.  Syst.  Geogr.  Biol.,  Bd.  viii,  p.  91-99. 

Ctenodiscus  corniculatus  Linck.  Stichaster  albulus  Stimpson.  Crossaster  papposus 
Fabricius.  Solaster  endeca  Retzius. 

’94a.  Echinodermen  von  Ost- Spitzbergen  nach  der  Ausbeute  der  Herren 
Prof.  W.  Kukenthal  und  Dr.  Alfr.  Walter  im  Jahre  1889.  Zool. 
Jahrb.,  Abtli.  Syst.  Geogr.  Biol.,  Bd.  viii,  p.  100-127. 

Pontaster  tenuispinus  Dub.  & Koren  = P.  tenuispinus  var.  platynotus  Sladen  = P.  hebitus 
Sladen =P.  lirribatus  Sladen.  Ctenodiscus  corniculatus  Linck  — C.  crispatus  Retzius. 
Phegaster  tumidus  Stuxberg.  Stichaster  alhulus  Stimpson = Asterias  problema  Steen- 
strup.  Crossaster  affinis  Brandt.  Solaster  endeca  Retzius.  Lophaster  furcifer  Dub.  & 
Koren.  Pteraster  militai'is  O.  F.  Mull.  Pteraster  pulvillus  M.  Sars.  Hymenaster  pel- 
luddus  Wyv.  Thomson.  Cribrella  oculata  Linck  = C.  sanguinolenta  O.  F.  Mull.  Asterias 
groenlandica  Lutken.  Asterias  stellionura  Perrier.  Asterias  gunneri  Daniel.  & Koren. 

* ’96.  Ostafrikanisclie  Ecliiniden,  Asteriden  und  Ophiuriden,  gesammelt 

von  Herrn  F.  Stuhlmann  im  Jalire  1888  und  1889.  Mitteil.  Mus. 
Hamburg,  xiii,  p.  43-48.  Cited  after  Ludwig. 

: 00.  Ecliinodermen  von  Ternate.  Ecliiniden,  Asteriden,  Ophiuriden  u. 
Comatuliden.  Ergebn.  zoolog.  Forscliungsreise  in  d.  Molukken  u. 
Borneo,  W.  Kukenthal.  Abh.  Senckenberg.  Ges.,  xxv,  p.  81-86. 
Holothurien  von  v.  Marenzeller. 

Archaster  typicus  M.  T.  Pentaceros  turritus  Linck.  Goniodiscus  pleiadella  Lam.  As- 
terina  ceplieus  Yal.  Asterina  exigua  Lam.  Fromia  variolaris  Linck.  Linckia  mUiaris 
Linck.  L.  multiforis  Lam.  Nardoa  tuberculata  Gray.  Echinaster  eridanella  Yal. 

Rein,  J.  J. 

: 05.  Japan  nach  Reisen  und  Studien  im  Auftrage  der  Kongl.  preuss, 
Regierung  dargestellt.  I.  Bd.  Natur  u.  Volk  des  Mikadoreiches.  2. 
neu  bearb.  Aufl. 

Retzius,  A.  J. 

* ’05.  Dissertatio  sistens  species  cognitas  Asteriarum.  Cited  after  Mullei 

and  Troschel. 
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Kuijs,  J.  M. 

* ’87.  Zoolcgisclie  Bijdragen  tot  de  kennis  der  Karazee  (Nederl.  Pool-Exp. 

1882-1883).  Bijdragen  tot  de  Dierkunde,  Afl.  14.  Cited  after 
Ludwig. 

Russo,  A. 

* ’94.  Echinodermi  raccolti  nel  Mar  Rosso  dagli  Ufficiali  della  R.  marina 

italiana.  Boll.  Soc.  Napoli,  vii,  p.  159-163. 


Sabine. 

* ’24.  Supplement  to  the  Appendix  of  Captain  Parry’s  Voyage. 

Sars,  M. 

* ’50.  Beretning  orn  en  i Sommeren  1849  foretagen  zoologisk  Reise  i 

Lofoten  og  Einmarken.  Nyt  Mag.  for  Naturvidensk.,  Bd.  6,  Hft. 
2,  p.  121-211.  Cited  after  Ludwig. 

* ’56.  Fauna  littoralis  Norvegise.  2.  Hft.  Cited  after  Sladen. 

* ’61.  Oversigt  af  Norges  Ecliinodermer.  16  pis.  Cited  after  Duncan  and 

Sladen. 

* ’65.  Bemserkninger  over  det  dyriske  Livs  Udbredning  i Havets  Dybder. 

Forhandl.  Vidensk.  Selsk.  Christiania,  Aar  1846,  p.  53-68.  Cited 
after  Ludwig. 

* ’69.  Fortsatte  Bemserkninger  over  det  dyriske  Livs  Udbredning  i Havets 

Dybder.  Forhandl.  Vidensk.  Selsk.  Christiania,  Aar  1868,  p.  246- 
275.  Cited  after  Ludwig. 

Savigny,  J.  C.  de. 

* ’03.  Planches  d’fichinodermes  d’Egypt.  Cited  after  de  Loriol. 

Schmidt,  J. 

* : 05.  Fiskeriundersbgelser  ved  Island  og  Fser0erne  i Sommeren  1903. 
Skrift.  Komm.  f.  Havundersbgelser,  no.  1.  vi+148  pp.-f-lO  charts. 
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Simpson,  J.  J.,  & Brown,  R.N.R. 

: 10.  Asteroidea  of  Portuguese  East  Africa,  collected  by  Jas.  J.  Simpson, 
M.  A.,  B.  Sc.  (1907-1908).  Proc.  Boy.  Phys.  Soc.  Edinburgh, 
vol.  18,  p.  45-60.  Eeb.  18. 

Archaster  angulatus  M.  & T.  Astropecten  hemprichii  M.  & T.  Astropeden  polyacanthus 
M.  & T.  Luidia  maculata  M.  & T.  Luidia  aspera  Sladen.  Stellaster  incei  Geay. 
Anthenea  sp.  ? Pentaceros  lincki  de  Blainv.  Pentaceros  superbus  Mobius.  Pentaceros 
gracilis  Lutken.  Pentaceros  sp.  Pentaceros  sp.  Culcita  schmideliana  (Retz.).  Oulcita 
sp.  Ophidiaster  cylindricus  (Lam.)  M.  & T.  Linckia  diplax  (M.  & T.).  Linckia  mar- 
morata  (Michelin),  4 figs.  Xardoa  variolata  Geay.  lietaster  cribrosus  (v.  Maet.). 

Sladen,  AY.  P. 

’79.  On  the  Asteroidea  and  Echinoidea  of  the  Korean  Seas.  Journ. 
Linn.  Soc.  London,  vol.  xiv,  p.  424-445,  pi.  8. 

Astropeden  formosus , n.  sp.,  4 figs.  Astrop.  japonicus  M.  T.  Astrop.  polyacanthus 
(of  A.  armatus- type)  M.  T.  = Astrop.  hystrix  Vaxen.  MS.  = Astrop.  armatus  M.  T.  ’42 
= Astrop.  vappa  M.  T.  ’43.  Stellaster  belcheri  Geay  ’47  = Goniaster  ( Stellaster ) belcheri 
y.  Maetens  ’66  ==  Pentagonaster  ( Stellaster ) belcheri  ’76.  Cribrella  densispina,  n.  sp.,  5 
figs.  Asteracanthion  rubens  Linne  var.  migratum  mihi. 

’83.  The  Asteroidea  of  H.M.S.  4 Challenger  ’ Expedition.  Part  II.  Journ. 
Linn.  Soc.  London,  Zool.,  vol.  xvii,  p.  214-269. 

Asteopectinidje.  Snbfam.  Porcellanasteridai.  Pokceelanasteb.  P.  coaruleus,  Wyv. 
Thomson.  P.  caidifer,  n.  sp.  P.  tuberosus , n.  sp.  P.  crassus , n.  sp.  P.  gracilis, 
n.  sp.  Styeacastee,  n.  g.  St.  horridus,  n.  sp.  St.  armatus,  n.  sp.  Hyphalastee,  n. 
g.  II.  hyalinus,  n.  sp.  II.  diadematus,  n.  sp.  II.  inermis,  n.  sp.  II.  planus,  n.  sp. 
Thoeacastee,  n.  g.  Tli.  cylindratus,  n.  sp.  Astropedinidce.  Asteopecten  Linck.  A. 
brasiliensis,  M.  T.  A.  brevispinus,  n.  sp.  A.  polyacanthus  M.  T.  A.  pedinatus,  n. 
sp.  A.  acanthifer,  n.  sp.  A.  japonicus  M.  T.  A.  wibellis,  n.  sp.  A.  hermatophilus. 
n.  sp.  A.  pontoporams,  n.  sp.  A.  zebra,  n.  sp.  A.  zebra  var.  rosea.  A.  velitarls  v. 
Maetens.  A.  monacanthus,  n.  sp.  A.  cingulatus,  n.  sp.  A.  mesadus,  n.  sp. 

’89.  Report  on  the  Asteroidea  collected  by  H.  S.  M.  Challenger  during 
the  Years  1873-1876.  Report  on  the  Scientific  Results  of  the 
Yoyage  of  H.  M,  S.  Challenger  during  the  Years  1873-76  under 
the  Command  of  Capt.  George  S.  Nares,  R.  N.,  E.  R.  S.  and  the 
late  Capt.  Frank  Tourle  Thomson,  R.  N.,  prepared  under  the 
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Superintendence  of  tlie  late  Sir  C.  Wyyille  Thomson,  Ivnt.,  F.R.S., 
&c.  and  now  of  John  Murray,  LL.D.,  Pli.  D.,  &c.  Zoology,  vol.  xxx. 
xlii4-893  pp.-fcxYii  pls.-fl  chart. 

Archasterid;e.  Subf.  Pararchasterincv.  Pararchastek.  P.  semisquamatus,  n.  sp., 
4 figs.  P.  semisquamatus  var.  occidentalis,  n.  P.  antarcticus,  n.  sp.  P.  spinosissimus, 
n.  sp.,  4 figs.  P.  pedicifer,  n.  sp.,  4 figs.  P.  armatus,  n.  sp.,  4 figs.  Pontaster. 
P.  tenuispinus  Duben  & Koren  = Astropeden  tenuispinus  Duben  & Koren  ’4G  = Archas- 
ter tenuispinus  Sars  ’61.  P.  tenuispinus  var.  platynota,  n.,  3 figs.  P.  planeta , n.  sp., 
4 figs.  P.  hebitus , n.  sp.,  4 figs.  P.  limbatus,  n.  sp.,  4 figs.  P.  oxy acanthus,  n.  sp., 
4 figs.  P.  teres,  n.  sp.,  4 figs.  P.  forcipatus,  n.  sp.,  4 figs.  P.  forcipatus  var  echinata, 
n.  P.  mimicus,  n.  sp.,  4 figs.  P.  pristinus,  n.  sp.,  4 figs.  P.  venustus , n.  sp.,  4 
figs.  P.  venustus  var.  robusta,  n.  P.  trullipes , n.  sp.,  4 figs.  P.  subtuber culatus,  n. 
sp.,  4 figs.  Subf.  Plutonasterince.  Dytaster.  D.  spinosus,  n.  sp.,  4 figs.  D.  exilis , 
n.  sp.,  4 figs.  D.  exilis  var.  gracilis  n.p  4 figs.  D.  exilis  var.  carimta,  n.  D. 
madreporifer , n.  sp.,  4 figs.  D.  nobUis,  n.  sp.,  4 figs.  D.  cvquivocus,  n.  sp.,  5 figs. 
T).  biserialis,  u.  sp.,  4 figs.  D.  inermis,  n,  sp.,  4 figs.  Plutonaster.  P.  bifrons  AY yv. 
Thomson  = Archaster  bifrons  YYyv.  Thomson  ’73,  6 figs.  P.  marginatus,  n.  sp.,  4 figs. 
P.  rigidus,  n.  sp.,  4 figs.  P.  rigidus  var.  semiarmata,  n.,  1 fig.  P.  ambiguus,  n.  sp., 
figs.  P.  notatus,  n.  sp.,  4 figs.  P.  abbreviatus,  n.  sp.  Subg.  Tetbyaster,  n.  T. 
subinermis  Philippi  = Aster ias  subinermis  Philippi  ’37  = Astropecten  subinermis  M.  T. 
'42  = A r chaster  subinermis  Perrier  ’78.  T.  parelii  Duben  & Kor^n  = Astropecten 
parelii  Duben  & Koren  ’46  = Archaster  parelii  Sars  ’61.  Lonchotasteb.  L.  tartareus, 
n.  sp.,  5 figs.  X.  forcipifer,  n.  sp.,  4 figs.  Subf.  Pseudar chaster ina?.  Psetjdarchastee. 
P.  discus , n.  sp.,  4.  figs.  P.  tessellatus,  n.  sp.,  4 figs.  P.  intermedius,  n.  sp.,  4 figs. 
Aphroditaster.  A.  gracilis , n.  sp.,  4 figs.  Subf.  Archasterincc.  Archaster.  A. 
typicus  M.  T.  ’40  (April)  = Astropecten  stellaris  Gray  ’40  (Nov.)  = A.  nicobaricus  Mti- 
bius  (Behn)  ’59.  r ORCELLANASTERID2E.  Subf.  Porcellanasterinai.  Porcellanaster. 
P.  cccruleus  \Yyv.  Thomson  ’77,  7 figs.  P.  caulifer  Slade x ’83,  10  figs.  P.  tuberosus 
Sladen  ’83,  8 figs.  P.  crassus  Sladen  ’83,  8 figs.  P.  gracilis  Sladen  ’83,  7 figs. 
P.  eremicus,  n.  sp.,  1 fig.  Styracaster.  S.  horridus  Sladen  ’83,  7 figs.  8.  armatus 
Sladen  ’83,  8 figs.  Hyphalaster.  U.  hyalinus  Sladen  ’83,  10  figs.  H.  diadematus 
Sladen  ’83,  8 figs.  XX  inermis  Sladen  ’83,  7 figs.  II.  planus  Sladen  ’83,  7 figs. 
Thoracaster.  T.  cylindratus  Sladen  ’83,  6 figs.  Subf.  Ctenodiscinoc.  Ctenodiscus. 
C't.  comiculatus  (Linck)  Perrier  ’76  = Astropecten  corniculatus  Linck  1733  = Asterias 
crispata  Ketzius  ’05  = Asterias  polaris  Sabine  ’21  = Asterias  arancia  Dewhurst  ’34  = 
Astropecten  polaris  Gray  '40  = Ctenodiscus  polaris  M.  T.  ’42  = Ct.  pygmccus  M.  T.  ’42  = 
Ct.  crispatus  Duben  & Koren  ’46  = Anodiscus  crispatus  (?  Yal.  MS.)  Perrier  ’69.  Ct. 
australis  Lutken  (Loven  MS.)  ’71,  7 figs.  Ct.  procurator,  n.  sp.,  6 figs.  Astro- 
PECTiNiDiE.  Subf.  Astropectminoc.  Craspldaster,  n.  g.  C.  hesperus  M.  T.  = Archaster 
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s.  goto  : 


liesperus  M.  T.  ’40 = Stellaster  sulcatus  Mobies  ’59,  7 figs.  Leptoptychaster=Leptych- 
aster  Smith  ’76.  L.  kerguelensis  Smith  ’76  (Feb.)  = Archaster  excavatus  Wyy.  Thom- 
son ’76  (Dec.),  4 figs.  L.  arcticus  Sars  = Astropecten  arctlcus  Sars  ’51  = Astropeden 
liltkeni  Barrett  ’57  = Archaster  arctlcus  Perrier  ’78.  L.  arcticus  var.  elongata,  n.  L. 
antardicus,  n.  sp.,  4 figs.  Moiraster,  n.  g.  M.  magnificus  Bell  = Archaster  magnijicus 
Bell  ’81.  Astropecten  = Stellaria  Nardo  ’34  = Asterias  Agassiz  ’35  = Crenaster 
d’Orbigny  ’50.  A.  brasiliensis  M.  T.  ’42.  Astropecten  brevispinus  Sladen  ’83,  5 figs. 
A.  polyacanthus  M.  T.  ’42=  A.  hystrlx  M.  T.  ’42  = A.  armatus  M.  T.  ’42=  A.  vappa 
M.  T.  ’43  = A.  chinensis  Grube  ’65  = A.  ensifer  Grijbe  ’65.  A.  pedinatus  Sladen  ’83, 
5 figs.  A.  acanthifer  Sladen  ’83,  5 figs.  A.  japonicus  M.  T.  ’42.  A.  imbellls  Sladen 
’83,  5 figs.  A.  hermatophilus  Sladen  ’83,  5 figs.  A.  irregularis  Linck  1733  = Asterlas 
aranciaca  O.  F.  Muller  1776  = A.  midlerl  M.  T.  ’44  = A.  echinulatus  M.  T.  ’44.  A. 
pontoporams  Sladen  ’83,  5 figs.  A.  zebra  Sladen  ’83,  5 figs.  A.  velitaris  yon  Martens 
’65.  A.  granulatus  M.  T.  ’42,  5 figs.  A.  monacanthus  Sladen  ’83,  5 figs.  A.  cingula- 
tus  Sladen  ’83,  5 figs.  A.  mesadus  Sladen  ’83,  5 figs.  Psilaster.  JPs.  andromeda 
M.  T.  ’42  = Asterlas  aranciata  ( varletas ) Parelius  1768  = Astropecten  chrlsti  Duben  & 
Koren  ’44  = Archaster  andromeda  Mobies  & Butschli  ’75  = Archaster  chrlsti  Perrier 
*76=  Goniopeden  chrlsti  Perrier  ’85.  Ps.  acuminatus,  n.  sp.,  4 figs.  Ps.  cassiope,  n. 
sp.,  4 figs.  Ps.  gracilis,  n.  sp.,  5 figs.  Ps.  patagiatus,  n.  sp.,  4 figs.  Phoxaster. 
Ph.  pumUus,  n.  sp.,  9 figs.  Bathybiaster.  B.  lorlpes,  n.  sp.,  4 figs.  B.  lorlpes  var. 
obesa,  n.  B.  vexillifer  "Wye.  Thomson  = Archaster  vexUlifer  Wyv.  Thomson  ’73.  Subf. 
Luldiince.  Leidia.  L.  aspera,  n,  sp.,  4 figs.  L.  limbata,  n.  sp.,  4 figs.  L.  clathrata 
(Say)  Lutken  ’60  = Asterlas  clathrata  Say  ’25.  L.  cUktris  (Philippi)  Gray  ’40  = Asterlas 
rubens  Johnston  ’36  = Asterlas  ciliarls  Philippi  ’37  = L.  fragillsslma  (part)  Forbes  ’39 
= Asterlas  pectlnala  Coech  ’40  = Asterlas  imperatl  Delle  Chta.te  ’41.  L.  longispina,  n. 
sp.,  4 figs.  L.  afrlcana,  n.  sp.,  4 figs.  L.  sarsli  Duben  & Koren  ’44  = Asterlas  n.  sp. 
Sars  ’35  = L.  fragillsslma  (part)  Forbes  ’41  = Luydin  savignyl  (part)  Duben  & Koren 
’46.  L.  forjicifer,  n.  sp.,  4 figs.  Pentagonasteridas.  Subf.  Pentagonasterince.  Penta- 
gonaster  Linck  1733  = Goniaster  (part)  Agassiz  ’35  = Astrogoniem  (part)  M.  T. 
’42  = Goniodisces  (part)  M.  T.  ’42  = Hosia  (part)  Gray  ’40  = Tosia  Gray  *40.  P- 
semilunatus  Linck  1733  = Asterlas  granularls  (part)  Gmelin  1789=  Asterlas  tessellata 
(part)  Lamarck  T6=  Goniaster  cuspidatus  Gray  ’40  = Astrogonlum  cuspidatum  M.  T. 
’42  = Goniaster  semilunatus  v.  Martens  ’66  = Astrogonlum  dubium  Perrier  ’69  = Goniaster 
amerlcanus  Verpjll  ’71=  Goniaster  afrlcanus  Verrtll  ’71  = Astrogonlum  semilumatum 
Perrier  ’85.  P.  granularls  Betzies  = Asterlas  granularls  Betzies  1783  = Asterlas 
granularls  Abildgaard  1789  = Asterlas  tessellata  (part)  Lamarck  T6  = Astrogonlum 
granulare  M.  T.  ’42  = Astrogonlum  boreale  Barrett  ’57  = Goniaster  granularls  Lutken 
’65  = Perdagonaster  ( Astrogonlum ) granularls  Perrier  ’76.  P.  astrologorum  (M.  T.) 
Perrier  ’7 6 = Astrogonlum  astrologorum  M.  T.  ’42.  P.  patag micas,  n.  sp.,  4 figs- 
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P.  japonicus,  n.  sp.,  4 figs.  P.  lepidus,  n.  sp.,  4 figs.  P.  arcuatus,  n.  sp.,  4 figs. 
Calliaster.  C.  bacccitus,  n.  sj) , 4 figs.  Chitonaster  Ch.  cataphradus,  n.  sp.,  3 
figs.  Gnathaster,  n.  g.  Gn.  meridiomlis  Smith  = Astrogonium  rnerhdionale  Smith  ’76 
= Pentagonaster  meridionalis  Smith  ’79,  6 figs.  Gn.  elongatus,  n.  sp.,  12  figs.  Gn. 
pilulatus , n.  sp.,  3 figs.  Nymphaster.  X.  symbolicus,  n.  sp.,  4 figs.  X.  blpundus , n. 
sp.,  4 figs.  X.  protentus , n.  sp.,  4 figs.  X.  albidus , n.  sp.,  4 figs.  X.  basilicus , n. 
sp.,  2 figs.  Faragonaster.  P.  denipes , n.  sp.,  4 figs.  P.  cylindratus , n.  sp.,  4 figs. 
Nectria  Gray  ’40  = Goniodiscus  M.  T.  (part)  ’42.  X.  ocellifera  (Lamarck)  Gray ’40  = 
Asterias  ocellifera  Lamarck  ’16  = Goniodiscus  ocelliferus  M.  T.  ’42  = Chcdaster  munitus 
Mobius  ’59,  7 figs.  Subf.  Goniodisdnoc.  Stellaster  Gray  ’40  = Goniaster  (subg. 
Stellaster)  y.  Martens  ’65  = Pentagonaster  (subg.  Stellaster)  Perrier  ’76.  St. 
incei  Gray  ’47  = St.  belcheri  Gray  ’47  = St.  gradlis  Mobius  ’59.  St.  princeps,  n.  sp.,  2 
figs.  Leptogonaster.  L.  cristatus,  n.  sp.,  7 figs.  Subf.  Mimasterinx.  Mimaster. 
M.  timrdi  Sladen  ’82.  M.  cognatus,  n.  sp.,  4 figs.  Antheneid;e.  Anthenea  Gray  ’40 
= Hosia  (part)  Gray  ’40  = Goniodiscus  (part)  M.  T.  ’42  = Goniaster  (part)  v.  Martens 
’65.  A.  acuta  Perrier  ’76=  Goniodiscus  acutus  Perrier  ’69.  A.  tuberculosa  Gray 
’47.  A.  tuberculosa  Gray  (?)  juv.,  4 figs.  Hippasteria  Gray  = Goniaster  (part) 
Agassiz  ’35  = Astrogonium  (part)  M.  T.  ’42.  II.  plana  (Linck)  Gray  ’40  = Pentaceros 
planus  Linck  1733  = Asterias  equestris  (part)  Linne  1766  = Asterias  phrygian'i  Parelius 
1768  = Asterias  johnstoni  Gray  (in  Johnston)  ’36  = 11.  europcea  Gray  ’40  = II.  johnstoni 
Gray  ’40  = H.  cornuta  Gray  ’40  = Goniaster  equestris  Forbes  ’41  = Astrogonium  phrygia- 
num  M.  T.  ’42  = Goniaster  abbensis  Forbes  ’43  = Astrogonium  aculeatum  Barrett  ’57  = 
Goniaster  phrygianus  Norman  ’65  = Hippasteria  phrygiana  Verrill  ’85.  Pentacerotidte. 
Pentaceros  Linck  1733  = Goniaster  (part)  Agassiz  ’35  = Oreaster  M.  T.  ’42.  P. 
dorsatus  (Linne)  Perrier  ’76  = Asterias  dorsatus  Linne  1753  = Asterias  nodosa  (part) 
Linne  1166=  Oreaster  clavatus  M.  T.  ’42=0.  dorsatus  Lutken  ’65.  P.  turritus  Linck 
1736  = Asterias  nodosa  Linne  (part)  1766  = P.  franklinii  Gray  ’40=0.  turritus  M.  T. 
’42  = P.  modestus  Gray  ’66.  P.  produdus  Bell  ’84  var.  tuberata,  n.  P.  callimorphus , 
n.  sp.  Pentaceropsis,  n.  g.  P.  obtusatus  Bory  de  Saint  Vincent  = Asterias  obtusatus 
B.  S.  V.  ’27  = 0.  obtusatus  M.  T.  ’42.  Culcita.  C.  novcc-guinece  M.  T.  ’42=  0.  pulverulenta 
(Valenciennes  MS.)  Perrier  ’69.  Asterodiscus.  A.  elegaus  Gray  ’47.  Choriaster. 
Ch.  granulatus  Lutken  ’69.  Gymnasterhd^e.  Gymnasteria.  G.  carinifera  (Lamarck) 
yon  Martens  ’67  = Asterias  carinifera  Lamarck  ’16  = Aster  ope  carinifera  M.  T.  ’40  = 
G.  spinosa  Gray  ’40=0.  vmrmis  Gray  ’40  = Asteropsis  carinifera  M.  T.  ’42 =?  G. 
biserrata  v.  Martens  ’66.  Porania  Gray  ’40=  Goniaster  (part)  Forbes  ’39  = As- 
teropsis  (part)  M.  T.  ’42.  P.  pulvillus  (O.  F.  Muller)  Norman  ’65  = Asterias  pul- 
villus  O.  F.  Muller  1788=  Goniaster  templetoni  Forbes  ’39  = Porania  gibbosa  Gray 
’40  = Aster opsis  pulvillus  M.  T.  ’42  = Asteropsis  denacantha  M.  T.  ’42.  P.  antardica 
Smith  ’76,  1 fig.  P.  glaber , n.  sp.,  2 figs.  P.  spiculata,  n.  sp.,  1 fig.  P.  magellanica 
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s.  GOTO  : 


Studek  ’76  = ? P.  patagomm  Pereiek  ’78  = P.  magdhcenica  Stoder  ’84.  Marginasteb.1 
U.  fimlmatw,  n.  sp„  3 figs.  Bhegaster.  B.  murrayi  Slades  ’83.  Lasiaster,  n.  g. 
i.  villosus,  n.  sp.,  4 figs.  Asterinidie.  Subt  «*.  Cycethra.  C.  electUls,  I 
sp.,  4 figs.  C.  mtM«,  n.  sp..  4 figs.  C.  pinguis,  n.  sp.,  4 figs.  Gambia.  G.  falkla nJ 
dica  Gray  ’47,  4 figs.  Subf.  Asferinin®.  Patiria.  P.  bet/uto,  n.  sp.,  4 figs.  XepaxJ 
thia  Gray  ’40  = Asterina  (subg.  Nepanthia)  Perrier  ’76.  X.  brevis  Perrier  = AsierinJ 
(A-ep.)  brevis  Perrier  ’76,  3 figs.  X.  maculata  Gray  ’40  = Ctotater(?)  macutata  Ml 
’42=  ?CtoteR/«’  Mobics  ’59  = .4s/erina  [Xep.)  maculata  Perrier  ’76.  As- 

TEBD!A.  ,1.  Yerrhl  ’71  = A.  gunmi  yri.  Gray  ’40  = A6*ri«m  imrfraiij 

(part)  M.  T.  ’42  = A.  ( Asterisks)  regularis  Yerrill  ’71  = A.  cabbalistica  Lutken  ’71’ 
A.  exigua  (Lamarck)  Perrier  ’76 =Asteria,  exigrn  Lamarck  ’16  = Asterias  minuta  raj 
Blainyille  ’34  = a.  kraussii  Gray  ’40  = Asteriscus  pentagoms  M.  T.  ’42  = A.  pentagon c 
v.  Martens  ’66.  A.  gunmi  Gray  ’40  = Asterias  calcar  var.  b Lamarck  ’16  = Asterisk 
australis  (part)  M.  T.  ’42= Astern,  diesingi  M.  T.  ’42  = Asferis.  calcar  Dciardin  4 
Hdpe  ’62=Asfms.  exiguus  Perrier  ’69.  A.  pedinifera  (M.  T.)  t.  Martens  ’65.  A 
folium  (Lutken  ’60)  Agassis  ’77.  A.  cepheus  (M.  T.  ’42)  v.  Martens  ’66  = A.  bartoai! 
Gray  ’40.  A.  pmicilUiris  Lamarck  t.  Martens  ’66  = Asterias  penidUaris  Lajiaro: 
>16.  Subf.  Palrmpedincc  Talmipes  Linck  1733=Anseropoda  Nardo  ’34  = AsTEiasct> 
(part)  M.  T.  ’40.  P.  membramems  Linck  11 33= Stella  earSlufmm  Ai.drovandc 
1602  = Asterias  placenta  Tennant  ,1777  = Asterias  membramcea  Eetzics  1783= Astern, 
cartilagima  Fleming  ’28  = Auseropoda  membramcea  Nardo  ’34  = Asterisks  palnapesTA 
T.  ’42  = P.  placenta  Norman  ’65.  P.  diaphanus,  n.  sp.  Linckhdie.  Subf.  CMasterM 
Chaitaster  M.  T.  ’40=  ?Astropcs  (subg.)  Gray  ’40  = Nepanthia  (part)  Gray  ’4(j 
Ch.  longipes  (Eetzics)  Sars  ’57  = Asterias  longipes  Eetzics  ’05  = Asterias  subldat. 
Lamarck  ’16  = CTk.  taster  Mata  M.  T.  ’40=  ?Astropecten  ( Astropus ) longipes  Gra 
’40  = Kepanthia  lessellata  Gray  ’40.  Subf.  Lmcknrux.  Fromia= Linckia  (part)  1 
T.  ’40  = Scyt aster  (Fart)  M.  T.  ’42.  F.  mUleporeUa  (Lamarck)  Gray  ’40  = Asterw 
milleporella  Lamarck  ’16  = i.  mUleporeUa  M.T.  >40 =Scytaster  pistorius  M.  T.  ’42=Scj 
milleporelhis  Micheun  ’45  = Lmdda  (Scytaster)  mUleporeUa  T.  Martens  ’66  = !»«*» 
pistor-ia  v.  Martens  ’69.  Ophidiaster  Agassiz  ’35=I>actylosaster  Gray  ’40-Tamari 
Gray  ’40=  ?Cistina  Gray  ’40  = Hacella  (subg.)  Gray  ’40  = Linckia  (part) 
Martens  ’65.  0.  attenuatus  Gray  ’40=0.  (Hacelki)  attenuate  Gray  ’40= Aster* 

coriacea  Grcbe  ’40.  O.  ophidianus  (Lamarck)  Agassiz  ’35  = Asterias  ophidim 
Lamarck  ’16=  O.  aurantius  Gray  ’40.  0.  cylindncus  (Lamarck)  M.  T.  ’40= Asm 

cylminca  (part)  Lamarck  ’16=Dadylosaster  cylmdricus  Gray  ’40  = £mcfcta  cylinder 
y.  Martens  ’66=  0.  aspendtw  Lutken  ’71.  O.  tuberifer,  n.  sp.,  4 figs.  0.  helicostwh 
n.  sp.,  3 figs.  Lelaster  Peters  ’52  = Lepidasteb  Yerrill  ’71= Ophidiaster  (P» 
Perrier  ’75.  1.  vedosus  y.  Martens  ’66.  Linckia  Nabdo  ’34  = Ophidiaster  (P» 

M.  T.  ’40  = Acalia  (subg.)  Gray  ’40.  L.  guUdiwjii  Gr.AY  ’40.  = Ophidiaster  ormlhop 
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M.  T.  A2  = Scytaster  stella  Duchassaing  ’50  = Z.  omithopus  Ye  krill  ’71.  L.  miliaris 
(Linck)  y.  Martens  ’66  = Pentadadylosaster  miliaris  Linck  1733  = Asterias  laevigata 
(part)  Linck  1766  = Z.  typus  Nardo  ’34  = Ophidiaster  laevigata  M.  T.  ’40  = Z.  brown’d 
Gray  ’40  = Z.  crassa  Gray  ’40  = Ophidiaster  miliaris  M.  T.  ’42  = Ophidiaster  clathrata 
Grebe  ’64  = L.  laevigata  Lutken  ’71.  Z.  pacifica  Gray  ’40  var.  diplax  (M.  T.)  = 
= Ophidiaster  diplax  M.  T.  ’42  = ? Ophidiaster  irregularis  Perrier  ’69  = Z.  nicobarica 
Lutken  ’71.  Nardoa  Gray  ’40  = Linckia  (part)  M.  T.  ’40  = Gomophia  Gray  ’40  = 
Scytaster  (part)  M.  T.  ’42  = Ophidiaster  (part)  M.  T.  ’42.  Y tuberculata  Gray 
’40  = Ophidiaster  tuber culatus  M.  T.  ’42  = Scytaster  tuber  culatus  Lutken  ’65  = Linckia, 
tuberculata  v.  Martens  ’66.  Narcissia  Gray  ’40  = Scytaster  (part)  Dujardin  & Hupe 
’62.  Y canariensis  d’Orbigny  = Asterias  canariensis  d’Orbigny  ’39  = Y.  teneriffai  Gray 
’40  = Scytaster  canariensis  Dujardin  & Hupe  ’62.  Y.  trigonaria,  n.  sp.,  4 figs.  Subf. 
Metrodirincr.  Metrodira  Gray  ’40  = Scytaster  (part)  M.  T.  ’42.  M.  subulata  Gray 
’40  = Scytaster  subulatus  M.  T.  ’42.  Zoroasterid.e.  Zoroaster.  Z.  fulgens  "Wyv. 
Thomson  ’73,  4 figs.  Z.  tenuis,  n.  sp.,  4 figs.  Cnemidaster,  n.  g.  Cn.  wyvUlii,  n. 
sp.,  4 figs.  Pholidaster.  Ph.  squcimatus,  n.  sp.,  4 figs.  Ph.  distindus,  n.  sp.,  1 fig. 
Stichasteridje.  Stichaster  M.  T.  ’40  = Tonl\  Gray  ’40  = Ccelasterias  Yebrill  ’71  = 
Stephanasterias  Yerrlll  ’72.  St.  aurantiacus  (Meyen)  Yerrill  ’71  = Asterias  aurantiaca 
Meyen  ’34  = St.  striatus  M.  T.  ’40  = T onia  atlantica  Gray  ’40  = Asteracanthion  auranti- 
acus M.  T.  ’42.  St.  roseus  (O.  F.  Muller)  Sars  ’61  = Asterias  rosea  O.  F.  Muller 
1788  = Linckia  rosea  Thompson  ’40  = Cribrella  rosea  Forbes  ’41  = Asteracanthion  roseus 
(part)  M.  T.  ’42  = St.  albulus  (Stimpson)  Yerrill  ’66  = Asteracanthion  roseus  (part) 
M.  T.  ’42  = Aster ac.  albulus  Stimpson  ’53  = Asterac.  problema  Steenstrup  ’55  = Asterias 
albula  Stimpson  ’63  = Stephanasterias  albula  Yerrill  ’72.  St.  polyplax  M.  T.  = Astera- 
canthion poly  plax  M.  T.  ’44.  St.  felipes,  n.  sp.,  4 figs.  St.  polygrammus,  n.  sp.,  5 figs. 
Neomorphaster,  n.  g.  = Glyptaster  Sladen  ’85.  Y.  eustichus,  n.  sp.,  4 figs.  Tars- 
aster,  n.  g.  T.  stoichodes,  n.  sp.,  4 figs.  Solasteridal  Subf.  Solasterinai.  Crossaster 
M.  T.  ’40.  C.  papposus  (Linck)  M.  T.  ’40  = TrisJcaidecactis  papposus  Linck  1733  = 
Asterias  helianthemoides  Pennant  1777  = Asterias  papposa  Fabricius  17 80  = Asterias 
( Solasterias ) papposus  Blainville  ’34  = Stellonia  papposa  Agassiz  ’35  = Solaster  papposa 
Forbes  ’39  = Solaster  ( Polyaster ) papposa  Gray  ’40.  C.  papposus  var.  septentrionalis 
Sladen  ’82.  G.  penicillatus,  n.  sp.,  3 figs.  Rhipidaster,  n.  g.  P.  vannipes,  n.  sp., 
4 figs.  Solaster  Forbes  ’39  = Stellonia  (part)  Agassiz  ’35  = Crossaster  (part)  M. 
T.  ’40  = Solaster  (subg.  Endeca)  Geay  ’40.  S.  endeca  (Retzius)  Forbes  ’39  = Asterias 
aspera  O.  F.  Muller  1776  = Asterias  endeca  Retzius  1783  = Asterias  ( Solasterias ) endeca 
Blainville  ’34  = Stellonia  endeca  Agassiz  ’35  = Solaster  ( Endeca ) endeca  Gray  ’40.  S. 
regularis,  n.  sp.,  3 figs.  S.  subarcuatus,  n.  sp.,  3 figs.  S.  torulatus,  n.  sp.,  4 figs. 
Lophaster.  Z.  furcifer  (Duben  & Koren)  Yerrill  ’78  = Chaiaster  borealis  Duben  ’44 
— Solaster  f urcifer  Duben  & Koren  ’46.  Z.  stellans,  n.  sp.,  4 figs.  ^Subf.  Koretliras- 
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terina \ Korethraster.  K.  liispidus  Wyv.  Thomson  ’73,  4 figs.  Peribolaster.  p. 
folliculatus,  n.  sp.,  4 figs.  Tterasterid-e.  Subf.  Pterasterime.  Ptebaster.  Pt. 
mUitaris  M.  T.  ’42  = Asteriscus  militaris  M.  T.  ’42  = Asterlas  mUitaris  O.  F.  Mulleb 
1766.  Pt.  mUitaris  var.  prolata  Sladen.  Pt.  affinis  Smith  ’76.  Pt.  rugatus  Sladen 
’82,  4 figs.  Pt.  stellifer  Siaden  ’82,  4 figs.  Pt.  semireticulatus  Siaden  ’82,  4 figs. 
Retaster  Perrier  ’78  = Diplopteraster  Terrill  ’80.  i?.  verrucosus  Siaden  *82,  4 figs. 

If  peregrimtor  Sladen  ’82,  4 figs.  It.  gibber  Siaden  ’82,  4 figs.  P.  insignis  Sladen 
’82,  4 figs.  Marsipaster.  31.  spinosissimus  Sladen  ’82,  5 figs.  31.  liirsutus  Siaden 
’82,  5 figs.  Calyptraster.  C.  coa  Siaden  ’82,  5 figs.  Hymenaster.  If  nobilis  Wyv. 
Thomson  ’76,  3 figs.  If.  formosus  Sladen  ’82,  5 figs.  If  pergamentaceus  Sladen  ’82, 
5 figs.  If  saeculatus  Sladen  ’82,  6 figs.  II.  echinulatus  Sladen  ’82,  5 figs.  If  carnosus 
Sladen  ’82,  5 figs.  If  glaucus  Siaden  ’82,  5 figs.  If  vicarius  Sladen  ’82,  5 figs.  11. 
pellucid  us  Wyv.  Thomson  ’73,  5 figs.  If  infernalis  Sladen  ’82,  4 figs.  If  caMas 
Sladen  ’82,  5 figs.  If.  crucifer  Sladen  ’82,  5 figs.  If  anormlus  Sladen  ’82,  5 figs.  II. 
latebrosus  Siaden  ’82,  5 figs.  If  porosissimus  Sladen  ’82,  5 figs.  If  graniferus  Sladen 
’82,  5 figs.  If  geometricus  Sladen  ’82,  5 figs.  If  pullatus  Sladen  ’82,  4 figs.  If  mem- 
branaceus  Wyv.  Thomson  ’77,  5 figs.  If  coccimtus  Sladen  ’82,  5 figs.  If  praicoqm 
Sladen  ’82,  5 figs.  Benthaster.  If  wyville-thomsoni  Sladen  ’82,  4 figs.  If  penicillatus 
Sladen  ’82,  4 figs.  Subf.  Pythonasterinx.  Pythonaster.  P.  murrayi,  d.  sp.,  5 figs. 
EcmNASTERiDffi.  Subf.  Acantliasterinx.  Acanthaster  Gervais  ’41  = Stellonia  (part) 
Agassiz  ’35  = Echinaster  Gray  ’40  = Echinites  M.  T.  ’44.  A.  echinites  (Ellis  & Soian- 
der)  Lutken ’71  = Asterias  echinites  Ellis  & Solander  17 86  = Stellonia  echinites  Agassiz 
’35  = Eckinaster  ellisii  (?  part)  Gray  ’40  = A.  echinus  Gervais  ’41  = Echvmster  Solaris  M.  T. 
’42.  Subf.  Mithrodiinx.  Mithrodia  Gray  ’40  = Heres aster  Michelin  ’44.  M.  clavigera 
(Lamarck)  Perrier  ’75  = Asterias  clavigera  Lamarck  ’16  = M.  spinulosa  Gray  ’40  = 
Ophidiaster  echinulatus  M.  T.  ’42  = Iferesaster  papillosus  Michelin  ’44  = Echinaster  echi- 
nulatus v.  Martens  ’66  = 3/.  echinulata  Lutken  ’71.  Subf.  Echinasterinm.  Cribrella 
(Agassiz)  Forbes  = Pentadactylosaster  (part)  Linck  1733  = Cribrella  (part)  Agassiz 
’35  = Linckla  Forbes  ’39  = Henricia  Gray  ’40  = Cribrella  (part)  Forbes  ’41  = Echin- 
aster (part)  M.  T.  ’42.  C.  oculata  (Linck)  Forbes  ’41  = Pentadactylosaster  oculatus  Linck 
1733  = Asterias  sangumolenta  O.  F.  Muller  1776  = Asterias  pertusa  O.  F.  Muller  1776 
= Asterias  oculata  Pennant  1777  = Asterias  spongiosa  Fabricius  1780  = Asterias  seposila 
Eetzius  1783  = Linckia  oculata  Forbes  ’39  = Ifenricia  oculata  Gray  ’ 40  = Echinaster 
oculatus  M.  T.  ’42  — Echin.  eschrichtii  M.  T.  ’42  = Echin.  sanguinolentus  Sars  ’44  = Echin. 
sarsii  M.  T.  '44  = Linckia  pertusa  Stimpson  ’53  = Cribrella  sanguinolenta  Lutken  ’57  = 
Crib,  eschrichtii  Dujardin  & Hupe  ’62=  Crib,  sarsii  Perrier  ’78.  C.  orrnta  Pekbieb 
’75  = Echinaster  (Cribrella)  ormtus  Perrier  ’69.  C.  compada,  n.  sp.,  4 figs.  C.  obesa 
n.  sp.,  4 figs.  C.  praistans,  n.  sp.,  3 figs.  C.  simplex,  n.  sp.,  4 figs.  C.  simplex  var 
granulosa,  n.  C.  sufflata,  n.  sp.,  4 figs.  Perknaster,  n.  g.  P.  fuscus,  n.  sp.,  3 figs 
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P.  densus,  n.  sp.,  4 figs.  Echinaster  M.  T.  ’40  — Echinaster  Llhuyd  1703  = Stellonlv 
(part.)  Nardo  ’34  = Othilia  Gray  ’40  - Rhopia  Gray  ’40.  E.  spinosus  (Retzius)  M. 
T.  ’42  — Pentadadylosaster  spinosus  regularis  Linck  1733  = Asterias  spinosa  Retzius 
’05  = Aster ias  echinophora  Lamarck  ’16=  Othilia  spinosa  Gray  ’40  = E.  ( Othilia ) crassispina 
Verrill  ’71  — E.  crassispina  Lutken  ’71  — E.  echinophorus  Terrier  ’75.  E.  eridandla 
M.  T.  ’42  = A’,  affinis  Perrier  ’69.  E.  spinulifer  Smith  ’79=  Othilia  spinulifer  Smith  ’76. 
Heliasterid.e.  Heliaster.  II.  lielianthus  (Lamarck)  Dujardin  & Hupe  ’62  = Aster  ias 
helianthus  Lamarck  ’16  =Stellonia  helianthus  Agassiz  ’35  = Asteracanthion  helianthus  M. 
T.  ’42.  Pedicellasteridze.  Pedicellaster.  P.  scatter  Smith  ’76.  P.  hyper  not  ms,  n. 
sp.,  3 figs.  Asteriidje.  Asterias  Linne  17 66  = Stellonia  (part.)  Nardo  ’34  = 
Uraster  (Agassiz)  Forbes  ’39  = Asteracanthion-  (part.)  M.  T.  ’40  = Leptasterias 
Verrill  ’66  = Coscinasterias  Verrill  ’71  = Margaraster  Hutton  ’72  = Marthasterias 
Jullien  ’78.  (Asterias  vera.)  A.  vesiculosa,  n.  sp.,  4 figs.  .4.  meridionalis  Perrier  ’75. 
A.  perrieri  Smith  ’76=  Othilia  sexradiata  Studer  ’76.  A.  torquata,  n.  sp.,  4 figs.  A. 
glomerata , n.  sp.,  4 figs.  A.  rubens  Linne  1766  = A.  glacialis  Pennant  1777  — A. 
clathrata  Pennant  1777  = A.  holsatica  Retzius  ’05  = A.  minuta  Retzitjs  ’05  = Stellonia 
rubens  Nardo  ’34=  Uraster  rubens  Forbes  ’41.  A.  versicolor,  n.  sp.,  4 figs.  A.  amurensis 
Lutken  ’76.  A.  cunninghami  Perrier  ’75.  Subf.  Cosmasterias,  d.  A.  tomidata , 
n.  sp.,  3 figs.  A.  sulci f era  (Valenciennes  MS.)  Perrier  ’69  = Aster ac.  sulcifer 
(Valenciennes  MS.)  Terrier  ’69  = A.  sulcifer  Perrier  ’75.  Subg.  Smilasterias,  n.  A. 
scalprifera,  n.  sp.,  5 figs.  A.  triremis,  d.  sp.,  4 figs.  Subg.  Ilydr asterias,  n.  A.  ophidion 
n.  sp.,  4 figs.  Subg.  Leptasterias.  A.  mulleri  Sars  ’44  = Leptasterias  midleri  Verrill 
’66.  A.  compta  Stimpson  ’61  = Leptasterias  compta  Verrill  ’66.  Subg.  Stolasterias , n. 
A.  gemmifera  (Valenciennes  MS.)  Perrier  ’69  = Asterac.  gemmifer  Perrier  ’69.  A 
tenuispina  Lamarck  ’16  = A.  savaresi  Delle  Chtaje  ’25  — Echinaster  dorim  Filippi  ’59 
= Echin.  tribulus  Filippi  ’59  — A.  glacialis  Grube  ’40  = ? A.  atlantica  Verrill  ’71.  A. 
calamaria  Gray  ’40  — Coscinasterias  inuricata  Verrill  ’71  = Asterac.  australis  Terrier  ’69 
= A.  jehensenii  (Valenciennes  MS.)  Perrier  ’75.  A.  volsellata,  n.  sp.,  4 figs.  A.  stichantha , 
n.  sp.,  4 figs.  A.  eustyla,  n.  sp.,  4 figs.  A.  glacialis  O.  F.  Muller  1776  = A.  spinosa 
1777  = A.  angulosa  O.  F.  Muller  1788  = A.  echinophora  Delle  Chiaje  ’25  = Stellonia 
glacialis  Nardo  ’34=  Stellonia  angulosa  Agassiz  ’35  = Stellonia  viebbiana  d'Orbigny  ’39  = 
Uraster  glacialis  Forbes  ’41=  A.  madeirensis  Stimpson  ’62  = Marthasterias  foliacea 
Jullien  ’78.  A.  africana  (M.  T.  ’42)  Perrier  ’75.  Calvasterias.  C.  stolidota,  n.  sp., 
4 figs.  Brisingid.e.  Labidiaster.  L.  radiosus  (Loven  MS.)  Lutken  ’71,  1 fig.  L. 
annulatus,  n.  sp.,  1 fig.  Odinia.  0.  pandina,  n.  sp.  = Prising  a coronata  (part.)  Wyv. 
Thomson  ’73,  5 figs.  Brisinga.  Ji.  endecacnemos  Asbj^rnsen  ’56.  B.  coronata  Sars 
’71.  B.  verticillata,  n.  sp.,  3 figs.  B.  cricophora,  n.  sp.,  3 figs.  B.  armillata,  n.  sp., 
3 figs.  B.  membranacea,  n.  sp.,  2 figs.  B.  discincta,  n.  sp.,  4 figs.  Freyella.  E 
pennata , n.  sp..  4 figs.  F.  polycnema,  n.  sp.,  6 figs.  F.  echinata,  n.  sp.,  5 figs.  F. 
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fragUissima,  n.  sp.,  4 figs.  F.  bradeafa,  n.  sp.,  4 figs.  F.  dimorpha , n.  sp.,  5 figs. 
F.  remex,  n.  sp.,  3 figs.  F.  tuberculata,  n.  sp.,  3 figs.  F.  benthophila,  n.  sp.,  4 figs. 
F.  heroine/,  n.  sp.,  4 figs.  F.  attenuate i,  n.  sp.,  3 figs.  Colpaster,  n.  g.  C.  scutirjervla, 
n.  sp.,  4 figs. 

’89a.  On  the  Asteroidea  of  the  Mergui  Archipelago,  collected  for  the 
Trustees  of  the  Indian  Museum,  Calcutta,  by  Dr.  John  Anderson, 
F.R.S.,  Superintendent  of  the  Museum.  Journ.  Linn.  Soc.  London, 
yoL  xxi,  p.  319-331,  pi.  28. 

Ar.cHASTERiDiE.  Subf.  Archasterina i.  Archastee.  A.  typicus  M.  T.  ’40  = Astropeden 
stellaris  Gray  ’40  = Archaster  nicobaricus  Mobius  ’59.  Astropectinid.ze.  Subf.  Astro- 
pedinince.  Astropecten.  A.  andersoni,  n.  sp.,  4 figs.  A.  hemprichii  M.  T.  ’42  = 
?A.  articulatus  Michelin  ’45  = A.  mauritianus  Mobius  ’81.  A.  notograptus , n.  sp.,  4 
figs.  Subf.  Luidiina;.  Luidia.  L.  forficifer  S laden  ’89.  L.  maculata  M.  T.  Pentagon- 
asteeidve.  Subf.  Goniodiscina;.  Goniodiscus.  G.  articulatus  (Linne)  de  Loriol  ’84 
= Asterk/s  articulata  Linne  1753  = Artocreatis  altera  species  Seba  1758  = Goniaster 
articulatus  Lutken  ’64.  Asteeinid.e.  Subf.  Asterinince  Nepanthia.  N~.  suffarcinata, 
n.  sp.,  4 figs.  Asterina.  A.  cepheus  (M.  T.)  v.  Martens  = A.  burtonii  Gray  ’40. 

’97.  Notes  on  Rockall  Island  and  Bank,  with  an  Account  of  the  Petro- 
logy of  Rockall,  and  of  its  Winds,  Currents,  etc. : with  Reports  on 
the  Ornithology,  the  Invertebrate  Fauna  of  the  Bank,  and  on  its 
Previous  History.  Trans.  Roy.  Irish  Acad.,  xxxi,  1896-1901,  p.  39 
-98,  pi.  ix-xiv.  Ecliinodermata,  by  S.,  p.  78. 

Fontaster  tenuispinus  (Dub.  & Koren)  Sladen.  Flutonaster  ( Tethyaster ) parelii  (Dub.  & 
Koren)  Sladen.  Astropeden  irregularis  Linck.  Luidm  sarsii  Dub.  & Koren.  IRpp- 
asteria  plana  (Linck)  Gray.  Stichaster  roseus  (0.  F.  Muller)  Sars.  Cribrella  sangui- 
nolenta  (O.  F.  Muller)  Lutken. 

Sluitee,  C.  P. 

’89.  Die  Evertebraten  aus  der  Sammlung  des  Konigl.  naturwissenschaft- 
lichen  Yereins  in  Niederlandisch  Indien  in  Batavia.  Zugleich  eine 
Skizze  der  Fauna  des  Java-Meeres,  mit  Beschreibung  der  neuen 
Arten.  Naturk.  Tijdschrift  voor  Nederlandscli-Indie,  uitgeg.  door  de 
Koninkl.  Natuurkund.  Yereenig.  in  Nederlandscli-Indie,  8te.  ser., 
deel  ix,  p.  285-313.  Asteroidea,  p-  297-313. 

Echinasteeide.  Echinasier  eridanella  (Val.).  Echin.  purpureus  (Gray)  oder  E.  faUax 
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(M.  T.).  Mithrodia  clavigera  (Lam.).  Lincktadte.  Ophidiaster  cylindricus  (M.  T.). 
Ophid.  robillctrdi  (P.  de  Loriol).  Linckin  mUiaris  (M.  T.).  Linclc.  ehrenbergii  (M.  T.). 
Linckin  multifora  (Gray).  Scytaster  variolatus  (M.  T.).  Sc.  tuberculatus  (Gray). 
Fromia  milleporella  (Gray).  Goniasteridae.  Pentagonaster  ( Stellaster ) belcheri  (Gray). 
Pent.  ( Astrogonium  Gray)  gibbosus  Perrier.  Pentaceros  nodosus  (Linn.)  = P.  turritus 
Linck.  Pent,  hiulcus  (\I.  T.).  Pent,  mulleri  (Bell).  Pent,  troscheli  (Bell.)  Pent, 
grayi  (Bell)  = P.  nodosus  (Gray).  Culcita  schmideliana  (Gray)  = (7.  discoidea  (Ag.). 
Gymnasterias  carinifera  (Lam.).  Asterinid^e.  Asterina  cephea  (Valenciennes).  Archaster 
typicus  (M.  T.).  Astropecten  squamosus,  n.  sp.  Astrop.  javanicus  (Lutken).  Astrop. 
polyacanthus  (M.  T.).  Astrop.  pusillus,  n.  sp.  Astrop.  macer,  n.  sp.  Luidia  maculata 
(M.  T.).  Luid.  hardwickii  (Gray). 

’95.  Die  Asteriden  Sammlung  des  Museums  zu  Amsterdam.  Bijd.  tot 
de  Dierk.,  Koninkl.  Zoo].  Genoot.  “ Natura  Artis  Magistral  * 
Amsterdam,  Ail.  17,  p.  51-64. 

Archasteridje.  Pontaster  tenuispinus  (Dub.  & Kor.)  Sladen.  Plutonaster  (subg. 
Tethyaster)  parelii  (Dub.  & Kor.)  Sladen.  Pseudar chaster  tessellatus  Sladen  var. 
arcticus,  n.  var.  Archaster  typicus  M.  T.  Porcellanasterid.e.  Ctenodiscus  corniculatus 
(Linck)  Perrier.  Astropectinidje.  (Jraspidaster  hesperus  (M.  T.)  Sladen.  Leptoptych- 
aster  arcticus  (Sars)  Sladen.  Astropecten  irregularis  Linck.  Astrop.  aurantiacus 
(Linne)  Gray.  Astrop.  polyacanthus  M.  T.  Astrop.  alatus  Perrier.  Astrop.  javanicus 
Lutken.  Astrop.  ternatensus,  n.  sp.  Astrop.  ornans,  n.  sp.  Luidia  columbice  (Gray) 
Perrier.  Luid.  hardwickii  (Gray)  Perrier.  Luid.  maculata  M.  T.  Pentagonasteridte. 
Pentagonaster  astrologorum  (M.  T.)  Perrier.  Pentag.  granularis  (Retzius)  Perrier. 
Nectria  ocellifera  (Lam.)  Gray.  Stellaster  incei  Gray.  Goniodiscus  sebcc  M.  T. 
AntheneidjE.  Anthenea  pentagonula  (Lam.)  Perrier.  Antheneu  Jlavescens  (Gray) 
Perrier.  IRppasteria  plana  (Linck)  Gray.  Pentacerotidje.  Pentaceros  affinis  M.  T. 
Pentac.  gragi  Bell.  Pentac.  hiulcus  M.  T.  Pentac.  muricatus  Linck.  Pentac.  pro- 
ductus  Bell.  Pentac.  reinhardti  Lutken.  Pentac.  reticulatus  Linck.  Pentac.  sladeni 
de  Loriol.  Pentac.  tuberculatus  M.  T.  Pentac.  turritus  Linck.  Pentaceropsis  euphues, 
n.  sp.  Nidorellia  michelini  Perrier.  Culcita  coriacea  M.  T.  Cul.  novae  guinece  M.  T. 
C.  niassensis,  n.  sp.  Gymnasteriid^.  Gymnasterias  carinifera  (Lam.)  y.  Martens. 
Porania  pulvillus  (0.  F.  Muller)  Norman.  Phegaster  tumidus  var.  tuber culata  (Dan. 
& Kor.)  Sladen.  Poraniomorpha  rosea  Dan.  & Kor.  Asterinid^.  Asterina  cephea  (M. 
T.)  v.  Martens.  Asterina  calcar  (Lam.)  Gray.  Asterin.  gibbosa  (Pennant)  Forbes. 
Asterina  exigua  (Lam.)  Perrier.  Asterin.  marginata  (Val.)  Perrier.  Asterin.  regularis 
Verrill.  Asterin.  coronata  v.  Martens.  Asterin.  pectinifera  M.  T.  Palmipes  mem- 
branaceus  Linck.  Lixckiid^.  Fromia  milleporella  (Lam.)  Gray.  Ophidiaster  cylindricus 
M.  T.  Ophid.  ophidianus  Ag.  Ophid.  purpureus  Perrier.  Ophid.  pusillus  M.  T.  Leinster 
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leach'd  Guay.  IAnckia  ehrenbergii  M.  T.  Linck.  multifont  (Lam.)  v.  Martens. 
Linde,  pcidficct  Gray.  Linckia  miliaris  (Linck)  y.  Maetexs.  Linde,  guildingii  Geay. 
Nardoa  nova’  Caledonia ; Pereier.  Xardoa  paudforis  (v.  Maetexs)  Sladen.  Nardoa 
variolcita  (Retz.)  Geay.  Xard.  tuber cidatct  Geay.  Xard.  semiregularis  M.  T.  Stichas- 
teridas  Stichaster  aurantkicus  (Meyen)  Yerriel.  Stick,  roesus  (O.  F.  Mcleer)  Saes. 
Soeasteridje.  Crossaster  affinis  (Brdt.)  Sladen.  Cross,  papposus  M.  T.  Solaster 
gladalis  Dan.  & Ivor.  Sol.  endecct  (Retz.)  Forbes.  Sol.  intermeclius,  n.  sp.  Lophaster 
furdfer  (Dcb.  & Koe.)  Yerrile.  I terasterid.e.  Pteraster  miUtaris  M.  T.  Pt. 
pulvillus  Sars.  Hymenaster  pelluddus  AY.  Thom.  Echinastered^.  Acanthaster 
echinites  Lutken.  Mithrodia  clavigera  (Lam.)  Perrier.  Cribrella  oculatct  (Linck) 
Forbes.  Echincister  spinosus  (Retz.)  M.  T.  Echin.  purpureus  (Gray)  Bell.  Echin. 
eridanella  M.  T.  Echin.  sepositus  M.  T.  Heliasteridje.  Heliaster  helianthus  (Lam.) 
Duj.  & Hupe.  Asteeidje.  Asterias  mulled  Sars.  Ast.  gelatinosa  Meyen.  Ast.  polaris 
M.  T.  Ast.  rubens  L.  Ast.  gladalis  O.  F.  Muller.  Ast.  lindcvi  M.  T.  Ast.  stellionura 
Perrier.  Ast.  gunned  Dan.  & Koe.  Ast.  panopla  Stuxb.  Ast.  groenlandica  (Lutk.) 
Stevips.  Ast.  gemmifera  Perrier.  , [st.  ternra  Stimpson.  Ast.forbesi  (Desor)  Yerriel. 

Stimpson,  W. 

* ’53.  Synopsis  of  the  Marine  Invertebrata  of  Grand  Manan.  3 pis. 

Cited  after  Duncan  & Sladen. 

Storm,  V. 

* ’78.  Beretning  orn  Selskabets  zoologiske  Samling  i Aaret  1877.  Kongel. 

Norske  Yidensk.  Selskabs  Skrifter,  Bd.  viii,  p.  223-261.  Cited 
after  Ludwig. 

* ’79.  Bidrag  til  Kundskab  om  Tlirondlijemsfjordens  Fauna.  Ivong.  Nors. 

Yidensk.  Selsk.  Skrifter  (1878),  p.  9-36. 

* ’80.  Bidrag  til  Kundskab  om  Tlirondlijemsfjordens  Fauna.  Kong. 

Norske  Yidensk.  Selsk.  Skrifter  (1879),  p.  109-125.  Cited  after 

Ludwig. 

Studer,  T. 

’84.  Yerzeichnis  der  Wahrend  der  Keise  S.  M.  S.  Gazelle  um  die  Erde 
1874-1876  gesammelten  Asteriden  und  Euryaliden.  Abliandl.  kngl. 
preuss.  Akad.  Wiss.  Berlin  v.  J.  1884,  p.  1-64,  Taf.  i-v. 
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Asteeiade.  Asteeias.  Ast.  perrieri  Smith  76.  Ast.  rugispim  Stimpson  ’62.  Ast. 
rupicola  Verrill  76.  Ast.  antarctica  Lutken  ’56.  Ast.  calamaria  Gray.  Ast. 
meridionalis  Perrier  75.  Ast.  studeri  Bell  ’81  = Ast.  mollis  Stlder  77,  3 figs.  Ast. 
harttii  Bathbun  79  = ? Ast.  gracilis  Perrier  ’81.  Ast.  sulci f era  Valenciennes  Perrier 
’69.  Ast.  fragilis,  n.  sp.,  4 figs.  Ast.  belli,  n.  sp.,  2 figs.  Heliasteride  vacat. 
Brlsingide.  Gymnobrisinga,  n.  g.  Gymnobr.  sarsii,  n.  sp.,  1 fig.  Labidiastee.  Lab. 
radiosus  Loven,  25  figs.  Echinasteride.  Echinaster.  Ed  an.  fallax  M.  T.  Ecliin. 
spinulifer  Smith  76=  Othilia  spinulifer  Smith  76.  Cribrella.  Crib,  antillarum  Perrier 
’81.  Mithrodia.  M.  clavigera  Lam.  Acanthaster.  Ac.  echinites  Ell.  Ac.  ellisi  Gray. 
Linckiade.  Linckia.  Linde,  miliaris  Linck.  Linck.  pacifica  Gray.  Xinclc.  diplax 
M.  T.  L.  multiforis  Lam.  Linck.  bouvieri  Perrier  76.  Chetaster.  Ch.  longipes 
Betz.  Ch.  nodosus  Perrier  76.  Ophidiaster.  Ophid.  pustulatus  v.  Martens  = 
Linckia  pustulata  v.  Martens  ’66.  Ophid.  fuscus  Gray  — Tamaria  fusca  Gray  ’66. 
Ophid.  cylindricus  Lam.  = Dactyloaster  Gray.  Scytaster.  Scyt.  variolatus  M.  T. 
Goniasteride.  Pentagonasterina'.  Eromia.  Ft.  monilis  Val.  =Scyt.  milleporellus  M.  T. 
Fr.  milleporella  Lam.  = Scytaster  pistorius  M.  T.  Metrodira.  M.  subulata  Gray  ’40. 
Ferdina.  Ferd.  flavescens  Gray.  Pentagonaster.  Tent,  spinulosus  Gray  ’66.  Pent,  belli, 
n.  sp.  Pent,  meridionalis  Smith  76.  Pent,  tuberculatus  Gray  = Astrogonium  tuberculatum 
Gray  ’66.  Pent.  ( Stellaster  Gray)  squamulosus,  n.  sp.,  3 figs.  Pent.  (Dorigona  Gray) 
mcebii,  n.  sp.  Goniasterina\  Anthenea.  Anth.  pentagonula  Lam.  Culcita.  Out. 
schmideliana  Betz.  Cut.  coriacea  M.  T.  Cul.  noven  guinea : M.  T.  I'entaceros. 
Pentac.  hiulcus  Gray.  Pent,  turritus  Linck.  Pent,  orientalis  M.  T.  Gymnasteria. 
Gymn.  carinifera  Lam.  Asterinide.  Cycethea.  Cyc.  simplex  Bell  ’81.  Asterina. 
Aster,  cepheus  Val.  Aster,  exigua  Lam.  Aster,  fanbriata  Peer.  Aster.  (Nepanthia 
Gray)  brevis  Peer.  76.  Aster.  (Xephanthia.)  maevtata,  Gray.  Torania.  P.  magel- 
liainica  Studee  76  — P.  patagonica  Peer.  78.  Astropectinide.  Ctenodiscus.  Ct. 
australis  Ijutken.  Leptoptychastee.  Lept.  kerguelensis  Smith  79=  Archaster  excavatus 
Wyv.  Thomson  76  = Leptychaster  kerguelensis  Smith  76.  Luidia.  L.  sarsii  Dob.  & 
Kor.  L.  cUiaris.  Astropecten.  Astrop.  aurantiacus  L.  = Astrop.  anlarcticus  Studee 
76.  Astrop.  polyacanthus  M.  T.  Astrop.  velitaris  v.  Martens  ’65.  Astrop.  pentacanthus 
Mull.  Astrop.  irregularis  Linck.  Astrop.  capensis,  n.  sp.  Astrop.  mesactus  Sladen 
’83.  Astrop.  subinermis  Phil.  Luidiaster.  Luid.  hirsutus  Studer  ’83,  4 figs. 
Archasteride.  Archaster.  Arch,  typicus  M.  T.  Arch,  angulatus  M.  T.  Arch, 
christii  Dub.  & Kor.  '44.  Cheirastee.  Cheir.  gazella:  Studee  ’83,  3 figs.  Cheir.  pedicel- 
laris  Studee  ’83,  5 figs. 


’89.  Dio  F orscli iio gsreise  S.  M.  S.  Gazelle  in  den  Jaliren  1874-75.  III. 
Teil.  Zoologie.  Geologie.  Berlin,  vi  + 322  pp.  i 33  pis. 
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Stuxberg,  A. 

’78.  Echinodermer  fran  Novaja  Semljas  liaf  samlade  under  Norden- 
skioldska  expeditionerna  1875  og  1876.  Oefversigt  K.  Yet.  Akad. 
Forhandlinger,  no.  3.  I liave  been  enabled  to  consult  this  paper 
through  the  kindness  of  Mr.  H.  Ohshima,  formerly  of  this  Institute. 

Ctenodiscus  crispatus  (Retz.)  = Asterias  crispata  Retz.  Archaster  tenuispinus  Dub.  & 
Ivor.  = Astropecten  tenuispinus  Dub.  & Koren.  Pteraster  militaris  (O.  F.  Mull.)  = 
Asterias.  militaris  O.  F.  Moll.  Pteraster  pal  villus  M.  Sars.  Solaster  tumulus , n.  sp.,  6 
figs.  Solaster  papposus  (L .)  = Asterias  papposa  L.  Solaster  furdfer  Dub.  & Kor. 
Echinaster  sanguinolentus  (O.  F.  Mull.)  = Asterias  sanguinolenta  O.  F.  Mule.  Asterias 
lincki  (M.  & Tr.).  Asterias  panopla,  n.  sp.  Asterias  problema  (Steenst.).  Asterias 
grdnlandica  (Steenst.).  Pedicellaster  typicus  M.  Sars. 

* ’80.  Evertebratfaunan  i Sibiriens  Ishaf.  Bihang  Kongl.  Svenska  Yet.- 

Akad.  Handlinger,  y.  Cited  after  Ludwig. 

* ’86.  Fauna  pa  och  kring  Novaja  Semlja.  Yega  Expeditionens  Yeten- 

skapliga  Jakttagelser,  v.  Cited  after  Ludwig. 

Thomson,  Wyv. 

’72.  On  the  Echinidea  of  the  4 Porcupine  ’ Deep-sea  Dredging-Expedi- 
tions. Ann.  Mag.  Nat.  Hist.,  4.  ser.,  vol.  12,  p.  300-306. 

Sussbach,  S.,  & Breckner,  A. 

: 10.  Die  Seeigel,  Seesterne  und  Schlangensterne  der  Nord-  und  Ostsee. 
Wissenschaftl.  Meeresunters.  herausg.  v.  d.  Kommiss.  z.  Untersuch. 
d.  deutscli.  Meere  i.  Kiel  u.  d.  Biolog.  Anst.  a.  Helgoland,  N.  F., 
Bd.  xii,  Abteil.  Kiel,  p.  169-300,  Taf.  I-III.  August.  I owe  my 
access  to  this  paper  to  the  kindness  of  my  colleague,  Prof.  Hara 
of  the  College  of  Agriculture. 

Phanerozonia.  Cryptozonia.  Pontaster  tenuispinus  (Duben  & Koren)  = Astropecten 
tenuispinus  Dub.  & Koren  ’45  = Ar chaster  tenuispinus  Sars  ’61.  Tethyaster  parelii 
(Duben  & Koren )■=  Astropecten  pareli  Dub.  & Koren  ’45.  Astropecten  irregularis 
( Pennant)  = Asterias  irregularis  Pennant  1777  = Asterias  arancktca,  O.  F.  Mull.  = 

. {strop,  mulleri  M.  & Tr.  ’44  = Astrop.  echinulatus  M.  & Tr.  ’44  = Astrop.  acicularis 
Norman  ’65  = Astrop.  lielgolandicus  Greeff  ’71.  Astrop.  pentacanthus  (Delle  Chiaje) 
var.  serratus  (M.  & Tr .)  = Astrop.  serratus  M.  & Tr.  ’42  = Astrop.  mulleri  Marion  ’83. 
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Psilaster  andromeda  M.  & Tr.=  Astrop.  andromeda  M.  & Tb.  = Astrop.  christii  Duben 
& Koren  ’44  = Archaster  flora;  Verrirr  78  = Archaster  andromeda  Mobius  & Butschri 
73  = Psilaster  cassiope  Sraden  ’89.  Luidia  ciliaris  (Phirippi).  Zuidia  sarsii  (Duben 
& Koren)  = Luydia  sarsii  Dub.  & Koren  ’44  = Lmjdia  savignyi  Dub.  & Koren ’4G  part. 
= Luid.  savignyi  Mobius  & Butcshri  72  = Luid.  ciliaris  (Phir.)  var.  sarsi  Meissner  & 
Corrin  ’96.  Pentagonaster  granular  is  (Retzius)  = Astrogonium  granulare  M.  & Tr.  ’42. 
Hippasteria  phrygiam  (Parerius)  = Goniaster  phrygiams  Petersen  ’89.  Culcita  borealis , 
n.  sp.,  3 figs.  Porania  pulvillus  (0.  F.  Murrer)  = Aster ias  pulvillus  O.  F.  Murr.  1788 
= Goniaster  templetoni  Forbes  ’40  = Porania  gibbosa  Gray  ’40.  Lasiaster  hispidus  (M. 
Sars)  = Goniaster  hispidus  M.  Sars  71  = Poraniomorpha  rosea  Danierssen  & Koren  ’84  = 
Phegaster  murrayi  Sladen  ’83  = Lasiaster  villosus  Sraden  ’89  = Poraniomorpha  spinulovus 
~S  errirr  95  = Poraniom.  borealis  Yerrirr  78.  Palmipes  placenta  (Pennant)  = Asterias 
placenta  Tennant  1777  = Asterias  membramicea  Retzius  1783  = Asterias  cartUaginea 
Freming  ’28  = Palm,  membranaceus  Linck.  Solaster  endeca  (Retzius).  Solaster papposus 
L.  = Crossaster  papposus  Ludwig.  Cribrella  sanguinolenta  (0.  F.  Murr.)  = Henricia 
sanguinolenta.  Pteraster  mUitaris  O.  F.  Murr.  Pteraster  pulvillus  M.  Sars.  lletaster 
multipes  (\J.  Sars).  Stichaster  roseus  (0.  F.  Murr).  Asterias  rubens  Linne.  Asterias 
• mulleri  M.  Sars.  Asterias  glacialis  L. 

Vanhoffen,  E. 

* ’97‘  Die  Fauna  und  Flora  Gronlands.  In  E.  v.  Drygalski’s  “ Gmn- 
land-Expedition  dor  Gesellscliaft  f.  Erdkunde  zu  Berlin  1891-1893,” 
Bd.  ii,  p.  1-383 -f  8 pis.  Cited  after  Ludwig. 


Verrill,  A.  G. 

* ’66*  °u  tlie  poljps  and  Ecliinoderms  of  New  England  with  Description 
of  New  Species.  Proc.  Boston  Soc.  Nat.  Hist.,  vol.  x,  p.  333-357. 
Cited  after  Perrier. 

'67-71.  Notes  on  the  Radiata  in  the  Museum  of  Yale  College,  with  Des- 
criptions of  New  Genera  and  Species.  Trans.  Connect.  Acad.  Arts 
and  Sciences,  vol.  1,  pt.  2,  p.  247-613,  pi.  iv-x.  Issue  of  the  part 

following  p.  503  considerably  delayed  owing  to  its  destruction  by 
fire. 

No.  1.  Descriptions  of  New  Starfishes  from  New  Zealand. 

Ccerasterias,  n.  g.  C.  australis,  n.  sp.  Coscinasterias,  n.  g.  C.  muricata,  n.  sp. 
Asterim  ( Asteriscus ) regularis,  n.  sp.  Astropeden  Edwardsii,  n.  sp. 
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No.  2.  Notes  on  tlie  Echinoderms  of  I'anama  and  West  Coast  of  America,  with  I 
Descriptions  of  New  Genera  and  Species. 

Luidia  tessellata  Lutken  ’59.  Astropeden  fragilis,  n.  sp.  Astropeden  regalls  Guay  ’40. 
Astropeden  Orstedii  Lutken  ’59.  Astropeden  peruvianus,  n.  sp.  Patina  oltusa  Gray 
’47.  Asterina  { Asteriscus ) modesta,  n.  sp.  Oreaster  ocddentalis,  n.  sp.  NidrelliaJ 
JS~.  armata  Gray  — Pentaceros  (LLidorellia)  armatus  Gray  40  = Oreaster  armatus  M.  T. 
’42  = Goniodiscus  armatus  Lutken  ’59.  Linckia.  X.  unifasdalis  Gray  = L.  (Phataria) 
unifasdalis  Gray  ’40  = Ophidiaster  ( Linckia ) unifascmlis  Lutken  ’64  = ? Ophidiaster 
suturalis  M.  T.  ’42.  Ophidiaster  pyramidatus  Gray  = 0.  ( Pharia ) pyramidatus  Gray  ’40 
= 0.  porosissimus  Lutken  ’59.  Mithrodia  Bradleyi,  n.  sp.  Heliaster  helianthus  GbaJ 
_ Aster  las  helianthus  Lamarck = Asterlas  ( Heliaster ) helianthus  Gray  40. 
microbrachia  Xantus  ’60.  Heliaster  Cumingii  Gray.  Heliaster  Kubmiji  Nantus  toj 
Stlchaster  aurantiacus  Yep.rild = Asterlas  aurantiacus  Me  yen  ’34  = Stlchaster  strlatus 
T.  ’40  — Toma  atlantica  Gray  ’40  = Asteracanthion  aurantiacus  M.  T.  ’42.  Luidia  beltdM 
Lutken  ’64. 

No.  3.  On  the  Geographical  Distribution  of  the  Echinoderms  of  the  West  Coast  oj 
America.  Publ.  July,  1867. 

List  of  Species  found  at  Sitclia.  Asteropsis  imbrlcata  Grube.  Patina  miniata  (Asteriai 
m'niata  Brandt).  Solaster  decemradlatus  (Brandt  sp.)  Stimpson.  Asterlas  ochraM 
Brandt.  Asterlas  epichlora. 

List  of  Species  found  in  Puget  Sound  and  along  the  Coast  to  Cape  Mendocino,  Cal.j 
Mediaster  cnqualis  Stimp.  Patirla  miniata  (Brandt  sp.).  Cribrella  leviuscula  ( LinckiA 
leviuscula  Stimp.).  Pycnopodia  hellantholdes  Stimp.  Asterlas  epichlora  Brandt  (A\ 
Katherinai  Gray).  A.  ochracea  Brandt.  A.  conferta  Stimp.  A.  fissispina  Stimp.  A 
Lutkenii  Stimp.  A.  paucispina  Stimp.  A.  TroscheM  Stimp.  A.  hexadis  Stimp. 

List  of  Species  found  between  Cape  Mendocino  and  San  Diego,  Cal.  Mediastel 
cequalis  Stimpson.  Patina  miniata  (Brandt  sp.).  Pycnopodia  helianthoides  StimiJ 
Asterlas  gigantea  Stimp.  A.  brevispim  Stimp.  A.  ochracea  Brandt.  A.  capital 
Stimp.  A.  cequalis  Stimp.  ?Cha taster  californicus  Grube. 

List  of  Species  found  at  Margarita  Bay  and  Cape  St.  Lucas.  Astropeden  Orstedl 
Lutken.  Mdorellia  armata  Gray.  Oreaster  ocddentalis  Yerridl.  Linckia  wm/ascB 
Gray.  Ditto  var.  bifascialis  Gray.  Ophidiaster  pyramidatus  Gray.  Heliaster  mterd 
brachia  Xantus.  H.  Kubiniji  Xantus.  Asterlas  sertulifera  Xantus. 

List  of  Species  found  at  Acapulco,  Mazatlan,  and  in  the  Gulf  of  California.  3 ide j 
rellia  armata  Gray.  Linckia  unifasdalis  Gray.  Heliaster  sp.  = (fA  Kubiniji?). 

List  of  Species  of  the  West  Coast  of  Central  America  and  the  Bay  of  Panaim' 
Luidia  tessellata  Lutk.  (?)  Petalaster  Columbia:  Gray.  Astropeden  fragilis 'S  errM 
A.  regalis  Gray.  A.  Orstedii  Lutk.  Patina  obiusa  Gray.  Asteriscus  modM 
Yerrull.  Gymnasteria  spinosa  Gray.  G.  inermis  Gray.  A idorellia  armata  Gra 
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Oreaster  occidentalis  Yeeeill.  Luickia  unifascialis  Gray.  Ophidiaster  pyramidcttus 
Geay.  Mithrodia  Pradleyi  Veebill.  Echinaster  aculeatus  (Gkay  sp.)  Lute..  Ileliaster 
microbrachia  Xantus. 

List  of  Species  from  tlie  West  Const  of  Ecuador  and  Southern  Part  of  New  Granada. 
Luidia  bellona ; Lateen.  Astropeden  armatus  Geay  (non  Me  leek  & Te.\  A.  erina - 
ceus  Geay.  A.  fragilis  Yeeeill.  Paulin  horrida  Geay.  Xidorellia  armata  Geay. 
Oreaster  Cumingii  (Geay  sp.)  Lute.  Ophidiaster  pyramidatus  Geay.  Linckia  unifascialis 
Geay.  X.  Columbia ; Geay.  Cistina  Columbia i Geay.  Dactylosaster  gracilis  Geay.  Fer- 
dina  Cumingii  Geay.  (?)  Acanthaster  Ellisii  (Echinaster  Ellisii  Geay). 

List  of  Species  found  at  Zorritos,  Peru.  Astropeden  fragilis  Yeeeill.  Xidorellia 
armata  Geay.  Linckia  unifascialis  Geay.  Ophidiaster  pyramidatus  Geay.  Ileliaster 
Cumingii  Geay. 

List  of  Species  recorded  from  the  Galapago  Islands.  (?;  Culcita  Schmuleliana  Geay. 
Ileliaster  Cumingii  Geay.  (?)  Acanthaster  Ellisii  Geay. 

List  of  Species  found  on  the  Coast  of  Peru,  at  Paita  and  southward.  Luidia  bellona; 
Lute.  Astropeden  Peruanus  Yeeeill.  Aster  is  cus  ( Patiria ) ChUensis  Lute.  Stichaster 
aurantiacus  V.  (Meyen  sp.).  Ileliaster  heliardhus  Geay.  II.  Cumingii  Geay. 

List  of  Species  from  the  Coast  of  Chili.  Goniodiscus  verrucosus  Phil.  G.  singularis 
M.  T.  Astrogonium  Fonki  I’m.  Asteriscus  ( Patiria ) Chilensis  Lute.  Ileliaster  lieli- 
anthus  Geay.  Stichaster  aurantiacus  Y.  (Meyen  sp.).  Asterias  gelatinosa  Meyen  (. I. 
rustica  Geay).  Asterias  echinata  Geay'.  Asterias  Germanii  nobis  (Philippi  sp.).  . l.s- 
ierias  lurida  nobis  (Philippi  sp.). 

List  of  Species  from  the  Southern  Extremity  of  South  America,  and  the  Neighbour- 
ing Islands.  Ganeria  Falklandica  Geay.  Asterias  artardica  (Lute.  sp.).  Asterias 
rugispina  Stimp. 

Comparison  of  the  Tropical  Ec-hinoderm  Faunre  of  the  East  and  West  Coasts  of 
America. 

No.  4.  Notice  of  the  Corals  and  Echinoderms  collected  by  Prof.  C.  F.  Habtt  at  the 
Abrolhos  Reefs,  Frovince  of  Bahia,  Brazil,  1867. 

Oreaster  gigas  (Linn,  sp.)  L u teen  = Fentaceros  reticidatus  Geay  ’40.  Linckia  ornithopus 
Luteen=  Ophidiaster  ornithopus  M.  T.  =?  Linckia  Guildingii  Geay.  Echinaster  (Othilia) 
crassispina , n.  sp.,  1 fig.  Asterias  atlantica,  n.  sp. 

No.  5.  Notice  of  a Collection  of  Echinoderms  from  La  Paz,  Lower  California,  with 
Descriptions  of  a New  Genus.  Publ.  April,  1868. 

Linckia  unifascialis  Geay  (var.  bifasdalis)  Yeeeill.  Xidorellia  armata  Geay  = Pen- 
taceros  (. Xidorellia ) armatus  Geay=  Oreaster  armatus  M.  T.  ’42.  — Goniodiscus  conifer 
Mobius  ’59  = Goniodiscus  armatus  Luteen  ’59  = Xidorellia  armata  Yeeeill  ’Q7  = Gonio- 
discus stella  Yeeeill  ’67  (young)  non  Mcbius.  Amphiastee,  n.  g.  A.  insignis  Yeeeill, 
n.  sp.,  1 fig.  Oreaster  occidentalis  Yeeeill. 
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No.  6.  (Corals  and  Tolyps  only.) 

No.  7.  (Distribution  of  Polyps.) 

No.  8.  Additional  Observations  on  Echinoderms,  chiefly  from  the  Pacific  Coast  o 
America.  Presented  January,  1871. 

rteraster  Vance  Terrill  ’69,  2 figs.  Oreaster  occidentalis  Terrill  (wrongly  called 
Ventaceros  occidentalis  70).  Mdorellia  arrmta  Gray.  Gijmnasteria  spinosa  GraJ 
Mithrodia  Vradleyi  Verrill.  Acanthaster  Ellisii  Terrill  ’69  = Echimster  Ellisii  Gra 
!40  = Acanthaster  Solaris  (pars)  Duj.  & Hupe  ’62.  Echinaster  tenuispina,  n.  sp.  Ophu 
diaster  pyramidatus  Gray.  Lepid aster,  n.  g.  L.  teres , n.  sp.  Ileliaster  Kulnmi 
Xantus. 

No.  9.  Tbe  Ecliinoderm-Fauna  of  the  Gulf  of  California  and  Cape  St.  Lucas. 
Astropecten  Orstedii  Lateen.  Luidia  brevispina  Ltk.  Gy rnnasteria  spinosa  Gray.  Ani 
phiaster  hisignis  Terrill.  Nidorellia  armata  Gray.  Oreaster  occidentalis  Terrels 
Acanthaster  Ellisii  Terrill.  Mithrodia  Vradleyi  Terrill.  Echiruister  iermtspwd 
Terrill.  Lepidaster  teres  Terrell.  Linckia  unifasdalis  Gray.  Ditto  var. 

Gray.  Ophidiaster  pyramidatus  Gray.  Ileliaster  microbrachia  Xantus.  II.  Kubinii 
Nantes.  Asterias  sertulifera  Xantus. 

* ’73.  Results  of  Recent  Dredging  Operations  on  the  Coast  of  New  England 

Amer.  Journ.  Sc.  Arts,  vol.  y,  p.  1-16,  vol.  vi,  p.  435-441.  Cite 
after  Ludwig. 

* ’80.  List  of  Marine  Invertebrata  from  the  New  England  Coast.  Pro* 

U.  S.  Nat.  Museum,  vol.  ii,  p.  227-232.  Cited  after  Ludwig. 

’82.  Notice  of  the  Remarkable  Marine  Fauna  occupying  the  Outer  Bant 
off  the  Southern  Coast  of  New  England,  no.  4.  Amer.  Journ.  Sc 
3.  ser.,  vol.  23,  p.  135-142,  216-225. 

Asterias  vulgaris  (Stimps.)  Terrill.  Asterias  tanmri  Terr.  Stephanasterias  albu 
(Stimps.)  Terr.  Cribrella  sanguinolenta  (Muller)  Lutken.  Diplopter aster  multip 
(Sars)  Terr.  Porania  grandis  Terr.  Porania  spinulosa  Terr.  Porania  borealis  Ter 
-Asterina  borealis  T.  Odontaster  hispidus  Terr.  Archaster  farce  Terr.  Archast 
americanus  Terr.  Archaster  agassizii  Terr.  Archaster  parelii  Dub.  & Kobe 
Archaster  tenuispinus  Dub.  & Koren.  Archaster  mirabilis  (?)  Perrier.  Archaster  arctic 
Mi  Sars.  Archaster  bairdii  Terr.,  n.  sp.  Luidia  elegans  Per.  Ctenodiscus  crispat 
Dub.  & Koren. 


’84.  Notice  of  the  Remarkable  Marine  Fauna  occupying  the  Outer  Ban! 
off  the  Southern  Coast  of  New  England,  no.  9.  Brief  Contribute 
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to  Zoology  from  tlie  Museum  of  Yale  College.  No.  LY.  Amer. 
Journ.  Sci.,  3.  ser.,  vol.,  28,  p.  213-220. 

Zoroaster  diomedea ?,  n.  sp.  Archaster  grandis , n.  sp.  Benthopecten  spinosus,  n.  sp. 

Results  of  the  Explorations  made  by  the  Steamer  Albatross  off  the 
Northern  Coast  of  the  United  States  in  1883.  Ann.  Rep.  Commiss. 
Fish  and  Eislier.  for  1883,  p.  503-601,  pis.  1-44. 

Asterias  forbesii  Desor.  Asterias  vulgaris  St.  = A.  rubens  L.  (?)  Asterias  tanneri  Verr. 
Ast.  briareus  Verr.  Leptasterias  compta  (Stimp.)  Verr.  Stephanasterias  albula  (Stimp.) 
Verr.  =Stichaster  albulus  Verr.  Zoroaster  diomedea i Verr!  Brisinga  elegans  Verr 
Bris.  costata  Y err.  Solaster  abyssicola  Verr.  = Sol.  earlii  Verr.  Solaster  endeca  Forbes 
Crossaster  papposus  M.  & Tr.  Lophaster  furcifer  (Dub.  & Kor.)  Verr.  = Solaster 
furcifer  auth.  Pteraster  militaris  M.  & Tr.  Diplopteraster  multipes  (Sars.)  Verr. 
Ilymenaster  modestus  Verr.  Porania  grandis  Verr.  Poraniomorplia  spinulosa  Verr. 
=Porania  spinulosa  Verr.  Astrogonium  gramdare  M.  & Tr.  Hippasterict  phrygiana 
Gray  = 11.  plana  auth.  Odontaster  hispidus  Verr.  Astropecten  articulatus  Say.  Archas- 
ter arcticus  M.  Sars.  Archaster  americanus  Verr.  Archaster  flora ; Verr.  Archaster 
robustus  Verr.  Archaster  grandis  Verr.  Archaster  agassizii  Verr.  Archaster  parelii 
Duben  & Koren.  Archaster  formosus  Verr.  Archaster  tenuispinus  Dc/ben  & Koren. 
Archaster  sepitus  Verr.  Benthopecten  spinosus  Verr.  Luidia  elegans  Verr.  Luidia 
clathrata  (Say).  Porcellanaster  cairuleus  W.  Thomson.  Poraniomorpha  borealis  Verrlll. 
Archaster  bairdii  Verr.  Ctenodiscus  crispatus  Duben  & Koren.  Zoroaster  fulgens  AY. 
Thomson.  Pteraster  pulvillus  Sars. 

Figures  of  the  following  species : Pteraster  militaris  1.  Archaster  flora?  1.  Archaster 
parelii  1.  Archaster  tenuispinus  1.  Luidia  elegans  1.  Asterias  tanneri  2.  Solaster 
earlii  3.  Porcellanster  cairuleus  2.  Diplopteraster  multipes  1.  Porania  grandis  4.  Lophas- 
ter furcifer  2.  IRppasteria  phrygiana  1.  Brisinga  americana  3.  Asterina,  borealis  2. 
Astrogonium  granular e 2.  T remaster  mirabilis  1. 

Descriptions  of  New  Species  of  Starfishes  and  Opliiurans,  with  a 
Revision  of  Certain  Species  formerly  described ; mostly  from  the 
Collections  made  by  the  U.  S.  Commission  of  Fish  and  Fisheries. 
Proc.  U.  S.  National  Mus.,  xvii,  p.  246-297. 

Archasterieue.  Benthopectinincv,  n.  Benthopecten  spinosus  Ver.  = Par  archaster  semi- 
squamatus,  var.  occidentalis  Sladen  = Pararch.  armatus.  Pordasterinae , n.  Pontaster 
hebitus  Seaden  = Archaster  tenuispinus  Ver.  Pontaster  forcipatus  Sladen  — Archaster 
tenuispinus  Ver.  Pont,  sepitus  Ver.  Plutonasterinos.  Dytaster  grandis  Ver.  = Archaster 
grandis  Ver .=  Dytaster  madreporifer  Sladen.  Plutonaster  agassizii  Ver.  = Archaster 
agassizii  Ver.  = Plutonaster  rigidus  Sladen  = Pluton.  bifrons  (part)  Sladen.  Pseudarch - 
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asterinoe.  Pseudarchaster  intermedins  Sladex =ArcAas<er  parelii  Ver.  Pseudarch.  cori 
cinnus , n.  sp. 

j 

595.  Distribution  of  tlie  Echinoderms  of  Nortli-eastern  America.  Amerj 
Jom’n.  Sc.,  3.  ser.,  vol.  49,  p.  127—141,  199-212. 

Jn  a foot-note  the  author  says  that  in  following  Sladex  in  the  arrangement  anj 
nomenclature  of  the  species  he  by  no  means  approves  of  the  changes  of  namej 
made  by  that  writer,  but  that  in  several  cases  he  declines  to  follow  him  in  the  id 
surrection  of  the  ante-Linniean  names  given  by  Lixck. 

Archasterid.e.  Benthopeden  spinosus  Yerr.  = P«rar chaster  semisquamaius  var.  ocdderi 
tails  Slad.  = Pararchaster  armatus  Slad.  Pontaster  hebilus  Slad.  = Archaster  tenuispimi 
Terr.  Pont,  forcipatus  Srad.  Pont.,  sepilus  Yerr.  = Archaster  sepitus  Yerr.  Dytasti 
grandis  Yerr.  = Archaster  grandis  Yerr.  = Dytastw  nmdreporifer  Slad.  Phdomst<\ 
agassmi  Yerr . = Archaster  agassizii  Yerr . = Pluton.  rigidus  Slad.  (also  var.  semiai'matQ 
= Pluton.  bifrons  (part)  Slad.  Pseudarchaster  intermedins  Slad . = Archaster  pard 
Yerr.  & n.  var.  insignis.  Pseudarch.  concinnus  Yerr.  P orcellaxasteridje.  Ctenc 
discus  crispatus  Dob.  & Koren= Asterias  crispatus  Eetzius  = Ctenodiscus  polar 
M.  & Tr.  = Ct.  cornxculatus  Perrier.  (“  This  is  an  instance  in  which  certni 
writers  have  resurrected  Lixck’ s ante-binomial  names  to  displace  those  give 
under  the  Linmean  system.  In  this  I cannot  concur.”)  Porcellanaster  ccendeu 
Thoms.  Astropectixid.e.  Astropecten  americanus  Yerr . = Archaster  americanus  Yek 
Astropeden  vestitus  Loire x £ Asterias  vestila  Say.  Astrop.  articuMus  M.  & Ti 
Leptoptychaster  ardicus  Sladex  = Astropecten  ardicus  M.  Sars  = Archaster  ardia 
Yerr.  = Leptoptychaster  ardicus  var.  elongatus  Sladex.  Psilaster  florae  Yerr.  = ArclvasU 
florcv  Yerr.  Bathybiaster  robustus  Yerr.  = Archaster  robustus  Yerr.  = Phoxaster  pundit 
Sladex.  Luidia  clathrata  (Say ) = Asterias  clathrata  (Say).  Luidia  elegans  Perkik 
Goxiasteride:  or  Pextagoxasteridje.  Pentagonaster  eximius  Yerr.  Pentagonastt 
gramdaris  Perrier  = Asterias  granularis  Eetzius  = Astrogonium  granular e M.  & Tr. 
Goniaster  granularis  Lo'tkex.  Pentagonaster  simplex,  n.  sp.  Pentagonaster  planus , 
sp.  Odontaster  hispidus  Veer.  Isaster  bairdii  Yerr.  = Archaster  bairdii  Yerr.  Pan 
gonaster  formosus  Yerr.  = Archaster  formosus  Yerr.=?  Paragonaster  cylindratus  Slade: 
Ilippasteria  phrygvana  Ag . = Asterias  phrygiam  Parelius  = Asterias  equestris  Pexxas 
— Hippasteria  plana  Gray  = Goniaster  equestris  Forbes  = Astrogonium  phrygkmum  M. 
Tr.  = Goniaster  phrygianus  Normax.  Gymxasteridje.  Porania  ( Chondraster ) grand 
Yerr.  Porania  insignis,  n.  sp .= Porania  grandis  (pars)  Yerr.  Poraniormrpha  spirnl Uh 
Yerr. = Porania  spinulosa  Yerr.  with  var.  rudis  & ineiinis.  Poramomorpha  boreal 
Yerr.  = Asterina  borealis  Yerr  .-Porania  borealis  Yerr.  Bhegaster  abyssicola,  n.  s 
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Asterixidje.  Asterina  pijgmwa  Yerr.  T remaster  miralMis  Yerr.  Solasteripje.  Sol- 
aster  endeca  Forbes  = Aster ias  endeca  Betzius.  Solaster  sijrtensis  Verr.  Solaster 
dbyssicola  Yerr.  Solaster  benedlcti  Yerr.  Solaster  earlii  Yerr.  Crossaster  papposus 
M.  & Tr.  = Aster  las  papposa  Fabricius  = Solaster  papposus  Forbes.  Crossaster  helianthus 
Yerr.  Lophaster  furclfer  Yerr.  — Solaster  furcifer  Dub.  & Korex.  Pterasterid2e. 
Pteraster  pulvillus  M.  Sars.  Pteraster  mUitaris  M.  & Tr.  = Aster  ias  militarls  Mull. 
Temmster  hexactis  Yerr.  = Pteraster  ( Terrvmster ) hexadis  Yerr.  Diplopteraster  multipes 
Yerr . = Pteraster  multipes  M.  Sars.  Petaster  multipes  Sl.  ( Diplopteraster  verrucosus 

Y.  = Retaster  verrucosus  Sr.  1).  peregrinator  V.  = Retaster  peregrinator  Sr.)  Lophopter- 
aster,  n.  g.  Lophopteraster  alnjssorum,  n.  sp.  llymenaster  modestus  Yerr.  Jlymen- 
aster  regalis,  n.  sp.  EcmxASTERiDiE.  Cribrella  pedinata  Verr.  Cribrella  sanguinolenta 
Lutkex  = Aster  ias  sanguinolenta  Mull.  = Asterias  oculata  Pexxaxt  = Asterias  spongiosa 
Fabricius  = LAnclcia  oculata  Forbes  = Cribrella  ocidata  Forbes  = Echinaster  oculatus  M.  & 
Tr.  = LAnckia  pertusa  Stimpsox  = Echinaster  sanguinolentus  Sars.  Pedicellasteridje. 
Pedicellaster  typicus  M.  Sars  = Pedicellaster  pala’ocrystallus  Duxcax  & Srad.  Zoroas- 
teridje.  Zoroaster  diomedecc  Yerr.  — ? Z.  fulgens  (pars)  Sradex.  S tichasterrd^e. 

E eomor phaster  forcipatus  Yerr.  Stichaster  albidus  Yerr.  = Asteracanthion  albulus  Stump. 
= Asteracanthion  problema  Steexstrup  = Stephawisterias  albida  Yerr.  Asterud.e.  As- 
terias forbesii  Verr.  = Asteracanthion  forbesii  Desor  = Asterias  arenicola  Stumps.  = 
Asteracanthion  berylinus  Ao.  MSS.  Asterias  vulgaris  Stimps.  MSS.  = Asterias  stimpsoni 
(pars)  Yerr.  = Asteracanthion  pallidus  Ao.  MSS . — Asterias  pallida  & Ast.  fabricii  Per- 
rier. Asterias  stellionura  Peer.  = Aster ac.  stellionura  Perr.  wisterias  enopla , n.  sp. 
Asterias  polar  is  Yerr.  = Asterac.  polar  is  M.  & Tr.  = Ast.  borealis  Perr.  Asterias  tanneri 
Yerr.  Ast.  briareus  Yerr.  Leptasterias  compta  Yerr.  = Asterias  compta  Stimps. 

Leptasterias  tenera  Verr.  = Asterias  tenera  Stumps.  Leptasterias  groenlandica  Verr.= 
Asterac.  grcenlandicus  "Lutkex  = Ast.  groenlandica  Yerr.  Leptasterias  littoralis  Verr.  = 
Asterac.  littoralis  Stimps.  = Ast.  littoralis  Yerr.  Ilydrasterias  ophidion  Slad.  = Asterias 
( Ilydrasterias ) ophidion  Suad.  Brisixgidje.  Odinia  americana  Yerr . = Rrisinga  ameri- 
cana  Verr.  = Freyella  americana  Slad.  Rrisinga  costata  Yerr.  Rrisinga  multicostata 
Yerr.  Rrisinga  verticillata  Sladex.  Freyella  elegans  Sladex  = Rrisinga  elegans= Freyella 
bradeata  Sladex.  Freyella  aspera  Yerr. 

Revision  of  Certain  Genera  and  Species  of  Starfishes  with  Descrip- 
tions of  New  Forms.  Trans.  Connect.  Acad.  Arts  and  Sciences, 
yoI.  x,  p.  145-234,  pis.  xxiv-xxx  (8  pis.). 

Goxlvsteridje  ( = Pentacerotidae  Gray  ’66  part.  = Pextagonasteridje  Perrier  ’84). 
Goxiaster  (Agassiz)  Gray  (restr.)  = Goniaster  Agassiz  ’36  part.  = Pentagonaster 
Perrier  ’76  part.  = ditto  Sladex  ’89  = Astrogonium  M.  T.  ’42  part.  = Phaneraster 
Perrier  ’94.  Goniaster  americanus  Yerrlll  ’71  = Pentagonaster  semilunatus  Perrier 
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’76  part.  = Phaneraster  semilumtus  Perrier  ’94  part . = Pentagomster  parvus  PekiueJ 
’84,  8 figs.  Goniaster  africanus  Terrill  ’71,  2 figs.  Pentagonaster  Gray  40=j 
Stephanaster  Ayres  ’51=  Pentagonaster  (Sect.  A,  o,  pars)  Perrier  ’76  = AstrogontoJ 
Sladee  ’89.  Tosia  Gray  ’40  = Astrogonium  (pars)  M.  T.  ’42= Pentagonaster  (SeJ 
A,  b,  pars)  Perrier  ’76  = Pentagonaster  (pars)  Slaben  ’89.  Section  A— Typical 
Section  B—Plinthaster.  Section  C-Ceramaster.  T.  granulans  (Betziijs)  = Aste-sA 
granulans  Retzius  T7S3= Astrogomum  granulare  M.  T.  ’42  = Gomaster  gramlaA 
LiiTKEN  ’65  = Peniagonaster  granulans  Terrier  ’76  = Pentagon,  balteatus  Slaben  ’91  => 
Pentagon,  concinnus  Slaben  ’91.  T.  ( Plinthaster ) co mpta,  n.  sp„  1 fig.  T.  (PlirdhastA 
rMida,  n.  sp.,  3 figs.  Pyrenaster,  n.  g.  P.  dentatus  Perrier  = Pentagomster  dentatA 
Perrier ’84,  3 figs.  P.  affims  Perrier = Pentagomster  affims  Perrier  ’81.  PeltasteJ 
n.  g.  P.  tidies,  n.  sp.,  1 fig.  P.  planus  Terrill = Pentagomster  planus  Terrill  8j 
2 figs.  Litonotaster,  n.  g.  X.  intermedins  PERRmR  = Pentagon,  intermedins  Perrie; 
’84,  3 figs.  Ebgoniaster,  n.  g.  E.  investigators  Alcoce= Peniagonaster  investigated 
Alcock  ’93.  Antheniaster,  n.  g.  A.  sarissa  Alcock=  Ardhenioides  sarissa  ALCod 
’93.  Subf.  Hippasteriinee,  n.  Ilippasteria  caribaia,  n.  sp.,  2 figs.  Clabaster,  g 
mdis,  n.  sp.,  4 figs.  Subf.  Mediasterinw,  n.  Mediaster  Siimpson  ’57  = Isaste 
Terrill ’94.  if.  aigualis  Stimpson  ’57,  3 figs.  M.  bairdii  Terrill  = Archaster  bairn 
Terrill  ’82 disaster  bairdii  Terrill  ’94 ^Mediaster  stellatus  Perrier  ’91,  11  figs.  1 
agassizii  n.  sp.  M.  (?)  pedicellaris  Terrill  = Gomndisms  pedicellaris  Perrier  ’89.  1 
arcuatus  (Burnt )= Pentagomster  aremtus  Slaben  ’89.  M.  japonieus  (Slaben) 
Pentagonaster  japomeus  Slaben  ’89.  M.  patagonicus  (Slaben)  = Penfo9om«fer  patagoma 

Slaben ’89.  Nymphaster  Slaben ’85  = Pentagonaster  (pars)  Perrier  84-Dorigo. 

Perrier  ’94  non  Gray  ’66  nec  Perrier  ’76.  N.  termlis  (Perrier)  = Pentagon^ 
termlis  Perrier  ’81  = *-.  (?)  termlis  Slaben  ’89=Pori<,o m termlis  Perrier  ’94,  1 t 
K.  mibspinosus  (Perrier)  = Pentagomster  subspimsus  Perrier  ’81 =Kymphaster  (?)  » 
spinosus  Slaben  ’89  = Porigom  mbspimsa  Perrier  ’74.  A',  aremtus  (Perrier) 

Pentagomster  aremtus  Perrier  ’81=JA»We.-  (?)  urenate  Slaben  ’89  = P<™J« 
aremta  Perrier  ’94.  A'.  j«4ue«  (Perrier)  =Dorigom  jaegudi  Perrier  W-Dongc 

prebensilU  Perrier  ’85  = *'.  (?)  precis  Slaben  ’89.  Puente  Siai 

•89  A7,  albidus  Slaben  ’89.  A',  basilicus  Slaben  ’89.  Nereibaster,  n.  A.  symbols 

(Slaben)  = A ^ ijMute  Slaben  ’89.  AT  Wpuncte  (Slaben)  = A g.  bipumtus  Slai 
’89.  Subf.  Pseadarchaslerbw:  = Pseudarchasterinee  Slaben  89  — Astrogoniim:  (p 
Perrier  ’94.  Pseubarchaster  Slaben  = Astrogomum  (pars)  Perrier  ’94  non  M. 
uec  Gray.  Ps.  intermedins  Slaben  ’89  = Archaster  pareUi  (pars)  Terrill  ’74  i 
pt;  ben  & Koren,  3 figs.  Ps.  fallax  Perrier  = Astrogomum  fallax  Perrier  ’85=>d 
ter  pardii  (pars)  Terrill  ’83,  2 figs.  Ps.  (?)  hispidus  Terrill,  n.  sp.,  1 fig- 
granuliferus,  n.  sp„  2 figs.  Ps.  concerns  Terrill  ’94,  3 figs.  Ps.  ordimtus,  n. 
3 figs.  Ps.  anvectens  (Perrier)  = Aslrogonium  anmetem  Perrier  ’94=Ps.  trjs 
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Perrier.  Ps.  necator  (Perrier)  = Astrogonium  necator  Perrier  ’94.  Ps.  aphrodite 
(Perrier)  = Astrogonium  aphrodite  Perrier  ’94.  Aphroditaster  gracilis  Sladen  ’89  = 
Astrogonium  gracile  Perrier  ’94.  Ps.  tessellatus  Sladen.  Ps.  patagonicus  (Perrier). 
Ps.  discus  Sladen.  Ps.  mosaicus  Alcock  & Wood-Mason.  Ps.  roseus  — Mediaster 
roseus  Adcock  ’93.  Paragonaster  subtilis  Perrier  ’94  = Goniopecten  subtilis  Perrier 
’81.  P.  formosus  (Verrill  ’84).  P.  stridus  Perrier.  P.  elongatus  (Perrier  ’85).  P. 
cylindratus  Sladen  ’89.  Rosaster  alexandri  Perrier  ’94  = Pentagonaster  alexandri  Per. 
’81.  Incerta  sedes.  Hoplaster  Perrier  ’82.  II.  spinosus  Perrier  ’82.  II.  lepidus  (Sladen) 
= Pentagonaster  lepidus  Sladen  ’89.  Lasiaster  Sladen.  L.  hispidus  (Sars)  Sladen 
’89  = Goniaster  hispidus  M.  Sars  ’77  = Pentagonaster  Idspidus  Perrier  ’78. 

Revision  of  the  Classification  of  the  Orders  Valvata  and  Paxillosa  of  Perrier,  and 
especially  of  the  Arc  hast  eridte  . ArchasteridzE  Sladen  ’89.  Order  Phanerozonia 
Sladen  (rest.).  Subord.  I.  Valvata  Perrier  (sens.  ext.).  Fam.  I.  Linckhd2b  Perrier. 
Fam.  II.  P ENTACEROTiDiE  Gray  (restr.).  Fam.  III.  Antheneid.e  Perrier  (restr.). 
Fam.  IV.  Goniasteridas  Forbes  (restr.).  Subf . I.  Goniasterina;  Yerrell,  n.  = Pentagon - 
asterincc  Sladen  (pars).  Subf.  II.  Goniodisdna;  Sladen.  Subf.  III.  Mediasterince 
Verrill,  n.  Subf.  IV.  Pseudarchasterina;  Sladen.  Subf.  V.  Ilippasterincc  Verrill,  n. 
Fam.  V.  OdontasteridzE  Verrill,  n.  = Gnathasterincc  Perrier  (pars).  Fam.  VI.  Pluton- 
asteridje  Verrill.  Subf.  I.  Mimasterincc  Sladen.  Subf.  II.  Plutonasterinoo  Sladen. 
Subf.  III.  Pontasterince  Verrill  ’94.  Fam.  VII.  Goniopectinid.e  Verrill,  n.  Fam. 
VIII.  Benthopectinid2e  Verrill  = Benthopectininov  Verrlll  ’94.  Subord.  II.  Paxillosa 
Perrier  (sens,  restr.).  Fam.  IN.  Porcellanasterid.e  Sladen.  Fam.  X.  Archasterid^: 
Viguier  (restr.  to  Archaster).  Fam.  XI.  AstropectinidzE  Gray  (restr.).  Fam.  XII. 
LumnDzE  Viguier,  n.  = Luidiina;  Sladen. 

OdontasteridzE  Verrill,  n.  = Gnathasterina}  (pars)  Perrier  ’94.  Acodontaster 
Verrill,  n.  g.  = Gnathaster  (pars)  Sladen  ’89  = Odontaster  (pars)  Bell  ’93. 
Gnathaster  Sladen  (restr. ) = Gnathaster  (pars)  Sladen  ’89  = Odontaster  (pars) 
Bell  ’93.  Odontaster  Verrill  ’80  = Gnathaster  Sladen  (pars)  ’89  = Odontaster 
Bell  (pars)  ’93.  0.  hispidus  Verrill  ’80,  2 figs.  0.  setosus,  n.  sp.,  5 figs.  0. 
robustus,  n.  sp.,  2 figs.  Plutonasteridze  = Plutonasterinoc  (subf.)  Sladen  ’89.  Pluton- 
aster  agassizii  Verril  ’94  = Archaster  agassizii  Verrill  ’80  = P.  rigidus  Sladen  ’89 
(also  var.  semiarmatus)  = P.  bifrons  (pars)  Sladen  ’89,  1 fig.  P.  efflorescent  Perrier 
’94  = Archaster  efflorescent  Perrier  ’87.  Goniopectinidje  Verrill,  n.  Goniopecten 
demonstrans  Perrier  ’81,  1 fig.  Prionaster,  n.  g.  P.  elegans,  n.  sp.,  4 figs.  Ben- 
thopectinidzE  Verrlll,  Tx.—Penthopectinmos  Verrill  ’94.  Benthopecten  spinosus 
Verrill  ’84  = Parar  chaster  semisquamatus  var.  occidentalis  Sladen  ’89  = Par  archaster 
armatus  Sladen  ’89,  2 figs.  Astropectinid^e  Gray.  Blakiastr  conicus  Perrier  ’81 
= Leptopty chaster  conicus  Perrier  ’94,  1 fig.  Sideriaster,  n.  g.  8.  grandis,  n.  sp., 
3 figs.  PterasteridzE  Perrier.  Hexaster  obscurus  Perrier  ’91  = Pteraster  ( Temnas - 
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ter)  hexadis  Yerrill  ’94  = Temmster  hexadis  Yerrill  ’95.  Hymenaster  regak 
Yerriee  ’94  var.  agassizii,  n.  Asterinid2e  Gray.  Marginaster  ousterus,  n.  sp 
Stichasteridas  Perrier  ’85.  Stephanasterias  Yerriee  ’71  = Nanaster  Perrier  ’94  = 
Stichaster  (pars)  Yerrile  ’66. 

: 09.  Descriptions  of  New  Genera  and  Species  of  Starfishes  from  tb 
North  Pacific  Coast  of  America.  Americ.  Journ.  Sc.}  4.  ser,  vol 
28,  p.  59-70.  July. 

Solaster  galaxides,  n.  sp.,  2 figs.  Solaster  constellatus , n.  sp.,  2 figs.  Pteraster  odastd 
n.  sp.,  1 fig.  Pteraster  hebes , n.  sp.  IRppasteria  spimsa,  n.  sp.  Tosia  ardica,  n.  sp 
2 figs.  Asterias  ( Pisaster ) papulosa , n.  sp.  Aeeasterias,  n.  g.  AUasterias  rathhur. 
n.  sp.,  2 figs.;  var.  anomala , n. ; var.  mrtonensis,  n.  Asterias  ( Urasterias)  fordpulab 
n.  sp.  Asterias  polythela,  n.  sp.  Asterias  vidoriam,  n.  sp. 

: 09a.  Remarkable  Development  of  Starfishes  on  the  Northwest  America 
Coast ; Hybridism ; Multiplicity  of  Rays  ; Teratology  ; Problems  i 
Evolution ; Geographical  Distribution.  Amer.  Nat.,  43,  p.  542-55. 
September. 

Viguier,  C. 

’78.  Anatomie  comparee  du  squelette  des  Stellendes.  Arch.  zool.  expc 
gen.,  t.  7,  p.  33-250,  pi.  5-16. 

Asteriad2e.  Asterias  Linne  1735  = Stella  coriacea,  Sol,  PentadactylosastJ 
(pars),  Hexaktin,  HeptaktiN  Linck  1733  = Stellonia  Nardo  ’34  = Stellonia 
Uraster  Agassiz  ’34  = Asteracanthion  (pars)  Mule.  & Troschel.  Chiefly  A.  glaml 
10  figs.  Anasterias  Perrier  ’75.  A.  minuta.  Stichaster  Mull.  & Troschel  ’40 
Asteracanthion  (pars)  Mule.  & Troschel  ’42  = Stephanasterias  ’61  & Blaster 
’72  Yerrell = Tonia  Gray  ’65.  St.  aurardiacus,  5 figs.  Calyasterias  Perrier 
C.  asterinoides.  Pycnopodia  Stimpson  ’61.  P.  helianthoixles,  2 figs.  Heliasteeh 
Heeiaster  Gray  ’40.  II.  helianthus,  1 fig.  H.  Icubiniji.  H.  microbrachia,  8 figs.  B 
singid®.  Brisinga  Sars.  Labidiaster  Lutren.  Pediceeeaster  Sars.  Echinaste 

MS.  Echinasterirwe.  Echinaster  M.  & Tr. ’40  = Steelonia  (pars)  Nardo ’34  = Othe 

& Rhopia  Gray  ’40.  E.  sepositus , 7 figs.  Cribrella  Agassiz  ’35  (pars) = Henri 
Gray  ’40=Echinaster  (pars)  Mule.  & Troschel  ’42.  (7.  omlata,  8 figs.  Mithrodb 

Mithrodia  Gray  ’40=Heresaster  Micheein  ’44.  M.  davigera,  6 figs.  Valvastmi 
Yalvaster.  Solasterince.  Solaster  Forbes  ’33  = Steeeonia  (pars)  Nardo  ’34  = Cr 
saster  Mull.  & Troschel  ’40.  S.  papposus , 6 figs.  S.  endeca,  1 fig.  Acanthas, 
P.  Geryais  ’41  = Stellonea.  (pars)  Agassiz  ’35=Echinaster  Gray  ’40=Echini 
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Mull.  & Trosch.  ’44.  A.  eckinites,  6 figs.  Linckiadje.  Linkia  Nardo  ’34  emend., 
1 fig.  L.  miliar  is,  7 figs.  L.  diplax,  1 fig.  Chetaster  Mull.  & Trosch.  ’40  = 
Nepanthia  Gray  ’40.  Ch.  longipes,  6 figs.  Ophidiaster  Agassiz  ’34  emend.  = Linckia 
(pars)  Nardo  ’34  = Dactylosaster,  Tamaria,  Cistina,  Ophidiaster  Gray  ’40.  0. 

pyramidatus , 7 figs.  0.  ophidianus.  0.  germani,  3 figs.  Scytaster  Lutken  ’64  = 
Nardo  a,  Gomophia,  Narcissia  Gray  ’40.  Sc.  novcv-caledoniov,  8 figs.  Goniasteridai. 
Pentagonasterinw.  Fromia  Gray  ’40  = Scytaster  Mull.  & Trosch.  ’42  = Linckia  v. 
Martens  ’66.  F.  milleporella,  6 figs.  Metrodira  Gray  ’40  = Scytaster  Mull.  <fc 
Trosch.  ’42.  M.  subulata.  Ferdina  Gray  ’40.  F.  Jlavescens.  Pentagonaster  Linck 
1733  = Goniaster  (pars)  Agassiz  ’36  = Astrogonium,  Stellaster  & Goniodiscus  (pars) 
Mull.  A.  Trosch.  42  = Stellaster,  Hosea  (pars),  Calliaster,  Astrogonium,  Pentagon- 
aster,  Tosia  Gray.  P.  astrologorum,  6 figs.  Hippasteria  Gray  ’40  = Pentaceros  (pars) 
Linck  1733  = Astrogonium  (pars)  M.  & Tr.  ’44.  II.  plana.  Goniasterince.  Anthenea 
Gray  ’40  = Goniaster  (pars)  Agassiz  ’35  = Goniodiscus  (pars)  Mull.  & Trosch.  ’42. 
Anthenea  articulata,  5 figs.  Goniaster  (s.  n.)  Perrier  ’75  = Oreaster  (pars)  Mull.  & 
Trosch.  ’42  = Pentaceros  (pars)  Gray  ’40.  G.  obtusangidus.  Goniodiscus  (pars) 
Mull.  & Trosch.  ’42  = Hosea  (pars)  Gray  = Goniaster  (pars)  v.  Martens  ’66.  G. 
sebce.  Nectria  Gray  ’40  = Goniodiscus  (pars)  Mull.  & Trosch.  ’42.  Asterodiscus 
Gray  47.  A.  elegans.  Culcita  Agassiz  ’35,  1 fig.  C.  schmideliana,  6 figs.  Chorias- 
ter  Lutken  ’69.  Ch.  granulatus.  Nidorellia  Gray  ’40  (subg.)  = Paulia  Gray  ’40  = 
Goniodiscus  (pars)  Mull.  & Trosch.  ’42.  Pentaceros  Linck  1733  = Goniaster  (pars) 
Agassiz  ’33  = Oreaster  Mull.  & Trosch.  P.  reticulatus,  5 figs.  P.  muricatus,  6 figs. 
Gymnasteria  Gray  ’40  = Asteropsis  (pars)  Mull.  & Trosch.  ’42  = Gymnastrias  v. 
Martens  ’66.  G.  carinifera,  6 figs.  Asterinidad.  Patiria  Gray  ’40.  Asterina  Nardo 
34.  A.  gibbosa,  5 figs.  A.  calcar,  1 fig.  Palmipes  Linck  1733.  P.  memhranaceus , 

5 figs.  P.  inflatus,  2 figs.  Disasterina  E.  Perrier  ’75.  D.  abnormalis.  Asteropsis 
Mull.  & Troschel  ’42.  Dermasterias  Perrier  75.  Porania  Gray  ’40.  P.  pulvUlus, 

5 figs.  Ganeria  Gray  47.  G.  falklandica.  Pterasteridje.  Astropectinidas.  Cteno- 
discus  Mull.  & Troschel  ’42.  Ct.  corniculatus,  6 figs.  Luidia  Forbes  ’39.  L. 
clathrata,  7 figs.  Astropecten  Linck  1733.  A.  aurantiacus,  6 figs.  Archasteridas. 
Archaster  Mull.  & Troschel  ’40.  .1.  typicus,  6 figs.  A.  angulatus,  1 fig. 


ALTER,  A. 

’85.  Ceylons  Echinodermen.  Jen.  Zeitsclir.,  Bd.  xviii,  p.  365-384. 

Linckia  sp.  Luidia  mctculata  M.  & Tr.  Astropecten  armatus  M.  & Tr . = hystrix= 
polyacanthus  M.  & Tr. 

List  of  starfishes  known  from  the  coasts  of  Ceylon : Linckia  sp.,  Scytaster  variolatus , 

Scytaster  novce-caledonicc,  Fromia  milleporella,  T/uidia  maculata,  Astropecten  armatus  efc 
var.  hystrix,  Astropecten  sp. 
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Whiteaves,  3.  F. 

’72.  Notes  on  a Deep-sea  Dredging-Expedition  round  tlie  Island  o 
Anticosti,  in  tlie  Gulf  of  St.  Lawrence.  Ann.  Mag.  Nat.  Hist.,  4 
ser.,  vol.  x,  p.  341-354. 

« Calveria  hystrix  (singular  asterid  allied  to  Pteraster).”  Ctemdiscus  c nspatus. 

*’74.  On  Decent  Deep-sea  Dredging  Operations  in  the  Gulf  of  Si 
Lawrence.  Amer.  Journ.  Sc.  Arts,  vol.  vii,  p.  210-219.  Cite, 
after  Ludwig. 

* : 01.  Catalogue  of  the  Marine  Invertebrata  of  Eastern  Canada.  Geo 
Surv.  Canada,  iv+272  pp. 

Wood-Mason,  J.,  & Alcock,  A. 

’91.  Natural  History  Notes  from  H.  M.  Indian  Marine  Survey  Steam* 
‘Investigator,’  Commander  R.  E.  Hoskyn,  R.  N.,  commanding.- 
Series  II,  no.  1.  On  the  Results  of  Deep-sea  Dredging  during  tl 
Season  1890-91.  Ann.  Mag.  Nat.  Hist,  6.  ser,  vol.  8,  p.  427-45 
Asteroidea  p.  427-440. 

Akchastekdhe.  Parabchasteb.  P.  semisquamatus  Sladen.  Fontastee.  P.  hispti.% 
n.  sp.  Dytasteb.  D.  exilis  Sladen.  D.  amcanthus,  n.  sp.  Pebsephonasteb,  n. 
P.  croceus,  n.  sp.  = Flutomshr  sp.  Wood-Mason  & Alcock  ’91.  P.  rhodopeplus, 

Sp.  PsEDDABCHASTEB.  P.  mOSakus,  n.  sp.  PoECELLANASTERIDAS.  PoECELLANASTEE. 

caruleus  Way.  Thomson.  P.  sp.  pros,  cwrtdms  Wyv.  Thomson.  Styeacastee. 
korridus  Sladen.  S.  clavipes,  n.  sP.  Hyphalasteb.  H.tam,  n.  sp.  Pentagonastebh 
Pabagonasteb.  P.  sp.  pro*.  dempes  Sladen.  P.  sp.  Zoeoasteehle.  Zoeoasteb. 
sp.  Astebiadal  Asteeias.  A.  mawplwrus,  n.  sp.  Ptebastebidal  Maesipasteb. 
hirsutus  Sladen.  Hymenastee.  II.  mbilis  Wyv.  Thomson.  Echinasteeid*.  Dicty 
tee,  n.  g.  D.  xemphilus,  h.  sp ,=Pledaster  sp.  Wood-Mason  & Alcock 
Bkisinga.  B.  insulamm,  n.  sp.  B.  lengcderms,  n.  sp.  B.  ataman 
n.  sp.  Feeyella.  F.  benthophila  Sladen. 
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INDEX 


OF 


SPECIFIC,  GENERIC  AND  FAMILY  NAMES. 


Lcalia 

752. 

Lcantharchaster 

693,  738. 

aciculosus 

694. 

dawsoni 

44,  694. 

echinites 

707. 

intermedins 

694. 

Solaris 

738. 

variabilis 

694. 

variabilis  pedicellaris 

694. 

.canthaster  682,  754,  759,  770. 

echinites  670,  674,  678,  679,  714,  715,  722, 

754,  758,  759,  770. 

echinus 

682,  754. 

ellisii  676,  759, 

, 763,  764. 

mauritiensis 

714. 

Solaris 

682,  764. 

codontaster 

769. 

lbatrossaster  richardi 

708. 

lbatrossia  semimarginalis 

722. 

lexandraster  inflatus 

695. 

mirus 

722. 

llasterias 

770. 

rathbuni 

770. 

rathbuni  var.  anomala 

770. 

rathbuni  var.  nortonensis 

770. 

mphiaster 

763. 

insignis  677, 

763,  764. 

a pentadactylosaster 

712. 

nasterias  692, 

721,  770. 

belgicre 

721. 

chirophora 

721. 

lactea 

721. 

minuta 

712,  770. 

studeri 

721. 

aodiscus  crispatus  55,  688, 

742,  749. 

aseropoda  656,  672,  683,  692, 

693,  697. 

insignis 

692. 

membranacea  672,  717  752. 

iseropodidse 

692. 

Anthenea  440,  570,  581,  584,  618,  689,  698, 
699,  700,  740,  751,  759,  771. 


acuta 

740;  751. 

articulata 

443,  740,  771. 

chinensis 

440,  685,  698,  700,  734,  740. 

flavescens 

668,  669,  676,  740,  757. 

granulifera 

699,  700,  739. 

grayi 

740. 

mertoni 

711. 

pentagonula 

439,  443,  444,  584,  670,  676, 
740,  757,  759. 

regalis 

710- 

mdis 

710. 

sp. 

OO 

tuberculosa 

679,  699,  700,  740,  751. 

Antheneidae  569,  581, 704,  719,  722,  751,  757, 769. 

Antheniaster 

691,  768. 

epixanthus 

691. 

sarissa 

768. 

Anthenoides 

667,  697,  743. 

granulosus 

697. 

lithosurus 

697. 

peircei 

743. 

rugulosus 

697. 

sarissa 

667,  768. 

Anthosticte 

178. 

Aphroditaster 

749. 

gracilis 

749,  769. 

microceramus 

696. 

Archaster  18,  24, 

25,  228,  229,  260,  262,  264, 

265,  372,  373,  388,  400,  437,  685, 
691,  734,  736,  738,  741,  743,  749, 
756,  759,  771. 


agassizii  764,  765,  766,  769. 

americanus  764,  765,  766. 

andromeda  719,  730,  750,  761. 

angulatus  4,  9,  10,  11,  14,  16,  17,  22,  265, 
714,  727,  734,  738,  741,  748,  759, 
771. 
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angulosus  685,  738,  741. 

arcticus  228,  229,  671,  680,  694,  718,  750, 


764,  765,  766. 


bairdii 

764, 

765, 

766, 

768. 

bifrons 

671, 

688, 

716, 

745, 

749. 

christi 

719, 

741, 

750, 

759. 

coronatus 

744. 

dawsoni 

44, 

694, 

723. 

echinulatus 

723, 

742, 

744, 

745. 

efflorescens 

744, 

745, 

769. 

excavatus 

750, 

759. 

florae 

719, 

761, 

764, 

765, 

766. 

forraosus 

765, 

766. 

grandis 

765, 

766. 

besperus  257, 

258, 

259, 

262, 

, 265, 

, 272, 

, 437, 

438, 

685, 

, 726. 

, 734 

, 741 

, 750 

bystrix 

257. 

insignis 

744, 

745. 

lucifer 

739. 

liitkeni 

671. 

magnificus 

750. 

mauritianus 

9. 

, 714. 

, 741. 

mirabilis 

743 

, 744. 

, 745, 

, 764. 

nicobaricus 

5,  6,  15 

, 715 

, 725 

, 730 

, 741, 

749 

, 756 

parelii  62, 

261 

, 371 

, 372 

, 373 

, 374 

, 375, 

376,  379,  383,  387,  388,  391,  400, 
667,  668,  671,  676,  694,  708,  718, 
729,  730,  736,  741, 749,  764,  765, 
766,  768. 

parelii  var.  longobracbialis  374,  376,  383, 
386,  387,  391, 
678,  694. 


pulcker  743,  744,  745. 

rigidus 

robustus  708’  76o,  766. 

sepitus  723,  765,  766. 

simplex  35,  38,  40,  723,  743,  744,  745. 
subinermis  716,  749. 

sulcatus  259,  725. 

tenuis  24,  673,  674. 

tenuispinus  375,  671,  677,  680,  688,  706, 

718,  726,  729,  730,  736,  742, 

749,  760,  764,  765,  766. 

typicus  3,  4,  6,  7,  8,  9,  10,  13,  14,  16,  17, 
22,  24,  262,  263,  265,  668,  670,  673, 
674,  675,  676,  678,  685,  691,  700, 
707,  710,  711,  715,  721,  725,  726, 
727,  734,  738,  741,  746,  749,  756, 


757,  759,  771. 

typicus  multispina  14,  1‘ 

vexillifer  071,  708,  730,  75C 

Arcbasteridae  3,  360,  410,  666,  667,  671,  691 
706,  708,  713,  716,  718,  720,  721 
735,  743,  745,  749,  756,  757,  759 
765,  766,  769,  771,  772. 


Arthraster 

dixoni 

Artocreatis  altera  species 
Artoceras  altera 
Artocreas  altera 
Aspidaster 
delgadoi 
Asteracantbion 


687 
68'i 

707,  713,  75(. 

68." 
73’ 

713 

.71 

615,  672,  673,  681,  725,  73 
737,  755,  770. 


africanus  081,  732.  73 

albulus  087,  720,  726,  728,  753,  76'] 

no 

americanus 


antarcticum 

aster 

aurantiacum 

aurantiacus 

australis 

berylinus 

bootes 

bootfs 

calamaria 

camtschaticum 

clavatum 

constellatus 

desmoulinsii 

echinata 

epiclilora 

fulgens 

fulvum 

forbesii 

gaveyi 

gemmifer 

gelatinosa 

gelatinosus 

germanii 

glacialis 

glacialis  variatio 

globiferus 

graniferus 

groenlandicum 

groenlandicus 

belianthoides 


71: 
681,  73 
70 

681,  732,  737,  753,  76 


689,  75 
76 
68 


73 

68 


681,  72 


71 

68 


68 

68 

68 


71 


71 

681,  7( 
6t 

737,  75 


68 

419,  732,  73 

ei 


671,  681.  730,  731,  7« 
profundus 

G> 

681,  689,  7; 

679,  6! 
681,  688,  7( 
6: 


INDEX. 


775 


helianthus 

681,  732,  755. 

aftinis 

682, 

687,  695,  7C6,  719,  729. 

hispidum 

681- 

africnna 

717,  755. 

janthina 

681. 

albula 

681,  726,  753. 

katherinae 

681- 

alboverrucosa 

682,  687,  695,  719,  729. 

lacazii 

737. 

alternata 

741. 

lanceolata 

681. 

americana 

687. 

linckii  679, 

681,  700,  707,  717,  732,  737. 

amurensis 

680,  706,  725,  728,  755. 

littoralis 

767. 

angulosa 

673,  675,  681,  699,  712, 

lumbricalis 

681. 

717,  742,743,  755. 

luridum 

681,  712,  721. 

antarctica 

721,  723,  759,  763. 

margaritifer 

681,  732. 

antiqua 

683. 

matutina 

681. 

arancia 

749. 

miniatum 

681. 

aranciaca 

671, 

673,  686,  712,  716,  718, 

mite 

712. 

730, 

734,  742,  750,  760. 

mulleri 

676,  681,  729,  730,  736. 

aranciata 

371,  718,  719,  750. 

novae  boracensis  737. 

arenata 

675,  712. 

ochotense 

687. 

arenicola 

686,  687,  767. 

ochraceus 

681. 

articulata 

707,  713,  734,  742,  756. 

palaeocrystallus  687,  720,  728. 

aspera  672, 

682, 

688,  695,  698,  700,  719, 

pallidus 

767. 

729, 

753. 

pectinatum 

681. 

aster 

697,  699. 

polare 

687. 

atlantica 

755,  763. 

polaris 

681,  732,  737,  767. 

attenuata 

682. 

polyplax 

681,  689,  753. 

auranciaca 

675,  688. 

problema 

681,  687,  720,  726,  728,  731, 

aurantia 

699. 

753,  767. 

aurantiaca  52, 

371, 

, 671,  685,  686,  698,  700, 

roseus  672,  681,  687,  720,  728,  732,  736, 
737,  753. 


iubens  676,  681,  687,  730,  732, 
rubens  var.  migratum 
spectabile 

720,  728, 
681, 
712, 


stellionura  679,  707, 
striatus 


sulcifer 
sulciferus 
tenuiradiatus 

tenuispinus  681,  713, 

varium 

violaceus  681, 

webbianus 
wilkinsonii 
y vary  an  a 

Uterias  610,  667,  671,  673,  680,  681, 
685,  686,  697,  699,  712,  717, 
743,  750,  755,  759,  770,  772. 
acervata 
acicularis 

acuminata  675, 

rcqualis 


735,  737. 
748. 
712. 
737,  767. 
732,  737. 
737,  755. 
712. 
681. 
732,  737. 

712. 
732,  737. 
673,  681. 
681. 
681. 
682,  683, 
725,  736, 

715,  720. 

671. 
682,  712. 
762- 


716,  718,  734,  735,  736,  741,  742, 
753,  762. 

belli  759. 

bicolor  675,  683,  712. 

bispinosa  675,  686,  716,  734,  742. 

borealis  720,  7 67. 

brevispina  762. 

briareus  765,  767. 

705, 


calamaria  669,  680,  681,  689,  697,  699, 
713,  727,  732,  755,  759. 
calcar  675,  683,  699,  702,  712,  740, 
752. 


calcitrapa 

camtschatica 

canariensis 

capitata 

carinifera 


cartilaginea 

chilopora 

chinensis 


675,  686, 

683,  709,  725,  745, 

610,  611,  618,  624,  675, 
692,  700,  712,  714,  734, 
751. 

672,  699,  701,  717,  740, 
761. 

440,  442,  698, 


741, 

712. 

720. 

753. 

762. 

679, 

740, 

752, 

685. 

700. 
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chris  ti 

ciliaris  671,  686,  698,  716,  734,  741, 
clathrata  673,  675,  681,  741,  755, 
clavata 

clavigera  675,  679,  683,  699,  700,  712, 
754. 


741. 

750. 

766. 

712. 

714 


cometa 

compta 

conferta 

constellata 

contorta 

coriacea 

cribraria 


675, 

755, 


742, 

682,  717,  732, 
715, 


crispata  52,  53,  54,  55,  671,  680,  686, 
694,  700,  718,  726,  742,  749, 
766. 

cumin gii  681,  697,  699,  712, 

cunninghami  712, 

cuspidata  675,  685,  711,  734, 

cylindrica  675,  682,  698,  701,  712,  714, 
discoidea  675,  698,  699,  700,  711,  733, 
distdchum 

dorsata  669,  739, 

douglasi 

dunkeri 

echinata  681,  697,  699,  732, 

echinites  675,  679,  682,  698,  712,  715, 

754. 

ecliinopbora  673,  681,  682,  698,  701, 
717,  732,  7o5. 

ecbinulata 

echinus  682,  698, 

edmundi 

endeca  672,  675,  680,  682,  688,  695, 

700,  712,  719,  732,  753,  767. 

endica  672,  688, 

enopla 
epichlora 

ecjuestris  411,  412,  413,  414,  611,  618 
671,  675,  684,  685,  698,  699 
701,  712,  719,  725,  733,  734 
736,  738,  740,  751. 


701. 

767. 

762. 

687. 

743. 

752. 

720. 

688 

760, 


732. 

755. 

739. 

752. 

739. 

681. 

751. 

720. 

684. 

763. 

732, 


712, 


671. 

701. 

717. 

698, 


719. 
767. 
762. 
, 663, 
,700, 
, 735, 


eustyla 

exigua 


672,  683,  699,  701,  712,  716, 
740,  741,  752. 


75o. 

733, 


fabricii 
fascicularis 
fimbriata 
fissi  spina 


742, 

675. 


767. 

743. 


762. 


690,  758, 


689, 


699, 


forbesii 
forcipulata 
forreri 
fragilis 
franklinii 
gelatinosa 
gemmifera 
germannii 

gibbosa  672,  675,  683,  685,  699, 
736,  740. 

gigantea 

gigas 

glacialis  482,  667,  673,  675,  677, 
697,  699,  702,  703,  709, 
720,  728,  732,  735,  736, 
758,  762,  770. 
glomerata 

gracilis  742, 

granifera  675,  689,  699, 

granularis  671,  675,  684,  699,  719 
750,  766,  768. 

groenlandica  679,  707,  709,  710, 
731,  746,  758,  760, 
gunneri  679,  707,  720,  728,  737, 
harttii 
helgolandica 

helianthemoides  687,  695, 

helianthoides 

helianthosus 

helianthus  675,  681,  697,  699, 
762. 


765,  767 
770 
677 
705,  759 
683 
758,  763. 
755,  758 
763 
701,  716 


762 
739 
681,  690 
712,  717 
737,  755 


755 
743,  759 
702,  712 
734,  738 


720,  728 
767. 

746,  758 
759 
673 
719,  753 
672,  712 
682 
712,  755 


heptactis 

hexactis 

hispida 

holsatica 

hyndesi 

hyperborea 

ianthina 

imbricata 

imperati 

irregularis 

janthina 

japonica 

jehennesii 


673,  681, 
673,  681,  697, 


717 
762 
735,  736 
699,  755 

712 

679,  707,  709,  720,  728 
699,  732 
685,  762 
716,  75C 
742,  76C 
699,  732 
68C 
714,  7K 
716,  719 


671, 

671,  675,  718,  736, 


689, 


johnstoni  671,  684,  686,  698,  700, 
733,  734,  740,  742,  751. 

jurensis 

katherinae  681,  697,  699, 

laevigata  675,  682,  698,  701,  702, 


m 

732,  762 
712,  71f 
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717,  726,  732, 


linearis 

linckii 


494, 

678, 

709, 

758, 


495,  500, 
679,  683, 
720,  728, 
760. 


753. 

742,  743. 
505,  669,  670,  675, 
698,  700,  703,  707, 
729,  731,  737,  739, 


littoralis 

767. 

longipes 

682,  716,  741,  752. 

liitkeni 

762. 

luna 

675. 

lurida 

763. 

madeirensis 

673,  717,  755. 

major 

739. 

mammillata 

445,  684,  702,  733,  739. 

mandelslohi 

686,  687. 

matutina 

687. 

mazophorus 

667,  772. 

membranacea  662,  672,  675,  683,  699,  701, 
712,  716,  717,  733,  736,  740, 
752,  761. 

meridional  is 

755,  759. 

miliaris 

702,  733. 

militaris 

663,  672,  680,  688,  696,  719, 
726,  729,  734,  754,  760,  767. 

milleporella 

miniata 

minima 

minuta 

mitis 

mollis 

miilleri  667, 
702, 
736, 

mnltifora  675, 
multiforis 


670,  675,  683,  699,  712, 
714,  727,  733,  752. 

695,  762. 
717. 

673,  675,  681,  687,  699,  701, 
716,  720,  741,  752,  755. 

712. 


671,  673, 
703,  707, 
737,  738, 
679,  682 


689, 
675,  685, 
720,  721, 
755,  758, 
692,  712, 


705,  759. 
687,  701, 
729,  731, 
762. 

714,  732. 
726. 


ocellifera  675,  685,  699,  702,  711, 

734,  738,  751. 

ocliotense  681. 

ochracea  732,  762. 

oculata  672,  675,  680,  682,  687,  695,  698, 

700,  720,  732,  736,  754,  767. 

oculifera  699,  701. 

ophidiana  675,  682,  701,  712,  717,  732,  752. 

opbidion  755,  767. 

pallida  767. 

palmipes  717. 

panopla  679,  707,  709,  720,  728,  729, 
731,  737,  758,  760. 

papposa  672,  675,  679,  682,  687,  695,  698, 
700, 712, 719, 729, 732,753, 760,767. 
papulosa  770. 

papyracea  717. 

paucispina  762. 

pectinata  671,  716,  741,  750. 

penicillaris  683,  712,  733,  752. 

pentacantha  686,  716,  734,  742. 

pentadactyla  739. 

pentagonula  442,  439,  675,  685,  700, 
712,  734,  740. 

pentascyphus  683,  733,  739. 

perrieri  712,  721,  755,  759. 

pertusa  672,  675,  682,  687,  695,  720, 
728,  754. 

petalodea  700. 

phrygiana  671,  675,  680,  684,700,  719, 
733,  736,  740,  751. 

placenta  672,  683,  698,  699,  700,  701, 
717,  733,  736,  740,  752,  761. 

platyacantha  716,  734,  742. 

pleyadella  675,  679,  685,  711,  734,  739. 
polaris  52,  54,  671,  680,  686,  688,  690,  697, 
718,  720,  731,  734, 742, 749,  758,  767. 


multiradiata 

681,  697,  699,  712,  732. 

polyplax 

669. 

murrayi 

673,  735. 

polytkela 

770. 

nautarum 

668. 

prisca 

686. 

nipon 

680. 

problema 

746,  760. 

nobilis 

675. 

propinquus 

686. 

nodosa 

468,  470,  494,  500,  669,  675, 

pulchella 

672,  675, 

683,  698,  699,  701, 

683,  698,  700,  712,  715,  727, 

716,  740. 

733,  739,  751. 

pul  villus 

663,  672, 

675,  685,  701,  712, 

normani 

707,  720,  728. 

734,  736, 

740,  751,  761. 

obtusa 

687. 

punctata 

675,  684,  711. 

obtusangula 

445,  675,  684,  712,  733,  740. 

quinqueloba 

685. 

obtusata  445, 

679,  684,  715,  733,  739,  751. 

rectus 

686. 
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regularis 

675. 

reticulata 

669,  675,  683,  698,  699,  700, 

712,  733,  739. 

richardi 

717. 

rodolphi 

688,  705. 

rollestoni 

626,  677,  680. 

rosacea 

662,  663,  664,  675,  683,  699, 

701,  712,  717,  733,  740. 

rosea 

672,  720,  736,  753. 

rubens  667, 

668,  671,  673,  675,  678,  679, 

681,  687,  690,  697,  698,  699,  700, 
702,  703,  709,  710,  712,  716,  717, 
720,  726,  734,  735,  736,  737,  741, 
750,  755,  758,  762,  765. 


rugispina 

712, 

723, 

759, 

763. 

rupicola 

689, 

712, 

759. 

rustica 

681, 

697, 

699, 

732, 

763. 

sagena 

701, 

717. 

sanguinolenta 

672, 

680, 

682, 

687, 

695, 

701, 

717, 

720, 

728, 

736, 

754, ' 

760,  1 

767. 

satsumana 

680. 

saveresii 

681, 

699, 

717, 

732, 

755. 

savignyi  1 

686, 

698, 

700, 

702, 

714, 

734, 

736, 

741. 

scabra 

689, 

705. 

scalpifera 

755. 

schmideliana 

698, 

699, 

700, 

714, 

739. 

schultzii  colta 

685. 

scutata 

684. 

seb* 

675, 

698, 

701, 

733, 

739. 

secunda 

739. 

senegalensis 

675, 

686, 

712, 

734, 

741. 

seposita  672, 

675, 

682, 

687, 

695, 

698, 

700, 

701, 

702, 

, 712, 

717, 

720, 

, 732, 

754. 

serrulata 

681, 

699, 

732. 

sertulifera 

762, 

, 764. 

similispinus 

677. 

Solaris 

682, 

698, 

, 701, 

, 732. 

sp.  675, 

704 

, 714. 

, 715 

, 716 

, 719. 

, 721, 

725, 

750 

sphenoplax 

671. 

spinosa 

673 

, 675 

, 681 

, 697 

, 698, 

, 699, 

701. 

, 717, 

, 755. 

spinulosa 

686 

, 716 

, 734 

, 742. 

spirabilis 

712. 

spitzbergensis 

707 

, 720. 

spongiosa 

672 

, 675 

, 682 

, 687 

, 695 

, 720, 

728,  754,  767. 


stellata 

445,  682,  698,  700,  733,  739. 

stellata  obtusa  ciliata  699,  701.  1 

stellifera 

684. 

stellionura 

675,  679,  688,  709,  725,  737, 
746,  758,  767. 

stickantha 

755. 

stimpsoni 

767. 

stratifera 

685. 

striata 

675,  692,  712,  714. 

studeri 

759. 

subinermis 

686,  716,  734,  745,  749. 

subulata  675, 

682,  712,  716,  732,  741,  752. 

sulcifera 

712,  721,  723,  755,  759. 

tabulata 

684. 

tanneri 

764,  765,  767. 

tenera 

758,  767. 

tenuiradiata 

687. 

tenuispina  (-is,  -us)  673,  675,  689,  699,  709, 
712,  717,  725,  727,  755. 

tenuissima 

716. 

tessellata 

440,  671,  675,  684,  685,  700, 
701,  711,  734,  738,  745,  750. 

tomidata 

712,  755. 

torquata 

680,  706,  728,  755. 

triremis 

755. 

troscbelii 

762. 

trochiscus 

733. 

tuberculata 

739. 

umbilicata 

716. 

vappa 

152,  153,  164,  165. 

varia 

712. 

variolata  670 

, 675,  699,  701,  712.  717,  733. 

vermiculata 

701. 

vernicina 

675,  685,  711,  734,  740. 

verrilli 

712. 

verrucosa 

716. 

verruculata 

672,  683,  716,  733,  740. 

verruculenta 

736. 

versicolor 

680,  755. 

vesiculosa 

755. 

vestita 

766. 

victoriana 

770. 

violacea  673,  675,  687,  697,  699,  720,  736. 
volsellata  673,  674,  755. 

volsatella  680. 

vulgaris  690,  764,  765,  76/. 

wilkinsonii  681,  687,  697,  699,  732. 

Asteriidae  (-ad*)  667,  673,  689,  690,  692,  697, 
699,  705,  707,  709,  712,  717. 
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779 


720. 

, 721, 

, 722, 

,735, 

,736, 

, 743, 

744, 

, 755, 

, 758, 

, 759, 

, 767, 

770, 

772. 

Asterina  494, 

653, 

672, 

683, 

692, 

693, 

695, 

697, 

699, 

712, 

716, 

, 725, 

736, 

740, 

743, 

,752, 

756, 

759, 

771. 

batheri 

647, 

648, 

651. 

belcheri 

669, 

741. 

borealis 

690, 

709, 

764, 

765, 

766. 

brevis 

669, 

679, 

741, 

752, 

759. 

burtonii 

670, 

683, 

701, 

702, 

714, 

727, 

733, 

741, 

752, 

756. 

cabbalistica 

644, 

645, 

689, 

725, 

740, 

752. 

calcar 

669, 

683, 

699, 

702, 

733, 

740, 

757, 

771. 

calcarata 

645, 

741. 

cephea 

647, 

669, 

670, 

674, 

676, 

678, 

679, 

704, 

705, 

711, 

714, 

715, 

718, 

722, 

727, 

728, 

741, 

746, 

752, 

756, 

757, 

759. 

chilensis 

712, 

728, 

741. 

coccinea 

718, 

741. 

coronata 

727, 

757. 

exigua 

674, 

676, 

707, 

711, 

715, 

741, 

746, 

752, 

757, 

759. 

fimbriata 

712, 

723, 

741, 

759. 

folium 

741, 

752. 

gayi 

712, 

741. 

gibbosa  635, 

647, 

672, 

677, 

683, 

699, 

701, 

702, 

709, 

716, 

717, 

725, 

727, 

733, 

735, 

736, 

740, 

741, 

757, 

771. 

granifera 

741. 

granulosa 

692, 

741. 

gunnii 

643, 

644, 

669, 

683, 

689, 

699, 

701, 

733, 

740, 

752. 

krausii 

683, 

699, 

701, 

741, 

752. 

lorioli 

711. 

lincki 

679. 

lymani 

743. 

maculata 

741, 

752, 

759. 

marginata 

673, 

712, 

740, 

757. 

miniata 

636, 

637, 

695. 

minuta 

672, 

683, 

699, 

701, 

740, 

741. 

modesta 

762. 

neozelanica 

645, 

646, 

689. 

novse-zelandise 

643, 

644, 

647, 

649, 

689, 

705, 

741. 

obtusa 

741. 

pectinifera 

626, 

634, 

635, 

636, 

637, 

653, 

676,  680,  706,  726,  728,  741, 
752,  757. 


penicillaris 

651,  652,  727,  728,  752. 

pentagona 

727,  741,  752. 

pilosa 

743. 

pusilla 

741. 

pygmaea 

767. 

regularis 

644,  646,  647,  669,  688,  689, 
705,  740,  752,  757,  762. 

setacea 

741. 

squamata 

741. 

stellaris 

741. 

stellifera 

673,  712,  741. 

trochiscus 

727. 

tumida 

680,  706,  719,  729,  730. 

verruculata 

635. 

wega 

741. 

wesseli 

741,  743. 

Asterinkke  634, 

667,  672,  674,  689,  692,  695, 

699, 

701,  705,  709,  712,  716,  718, 

722, 

735,  740,  743,  752,  756,  757, 

759, 

767,  770,  771. 

Asteriscus  635, 

672,  683,  725,  733,  738,  740. 

antiquus 

683. 

arrecifiensis 

717. 

australis 

683,  689,  733,  740,  752. 

brasiliensis 

673,  741. 

calcar 

683,  740,  752. 

calcaratus 

738,  741. 

cepheus 

683,  714,  715,  733,  741- 

chilensis 

712,  763. 

ciliatus 

717,  725. 

coccineus 

683,  699,  702,  733,  741. 

diesingii 

684,  733,  740,  752. 

exiguus 

699,  701,  738,  740,  752- 

folium 

741. 

gibbosus 

672. 

krausii 

683,  733. 

marginatus 

673,  738,  740. 

miliaris 

702. 

militaris 

672,  687,  688,  696,  706,  719, 
729,  733,  742,  754. 

miniatus 

695. 

minutus 

673,  683,  701,  733,  740. 

modestus 

762. 

palmipes  672, 

, 683,  701,  717,  733,  740,  752. 

panceri 

717. 

pectinifer 

634,  635,  683,  733,  741. 

penicillaris 

683,  733. 

780 
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pentagomis 

683,  702,  715,  733,  741,  752. 

placenta 

717. 

pulcbellus 

717,  738. 

regularis 

644,  740,  752,  762. 

rosaceus  663, 

664,  668,  683,  701,  733,  740. 

setaceus 

683,  733,  741. 

squamatus 

738. 

stellifer 

730,  741. 

trochiscus 

683,  733. 

vermiculatus 

702. 

verriculatus 

733. 

verraculatus 

683,  717,  725,  727,  738. 
740,  741. 

vega 

738,  741. 

zelandicus 

740. 

Asteroceras  altera  739. 


Asteroderma  papillosum  712. 


Asterodiscus 

691,  699,  700,  739,  75  L,  771. 

elegans 

699,  700,  739,  751,  771. 

tuberculosus 

691. 

Asterodon  granulosus  720,  722. 

grayi 

713,  722. 

pedicellaris 

713,  722. 

singularis 

713,  720,  722. 

Asterope 

693. 

carinifera 

610,  751. 

Asteropidse 

695. 

Asteropsis 

615,  672,  685,  692,  693,  701, 
734,  740,  751,  771. 

capreensis 

716. 

carinifera 

610,  611,  612,  613,  615,  616, 
618,  627,  685,  700,  714,  727, 
734,  738,  740,  751. 

ctenacantha 

613,  615,  685,  734,  738,  740, 
751. 

imbricata 

615,  695,  738,  740. 

imperialis 

688,  705. 

pul  villus 

615,  672,  676,  685,  701,  734, 
736,  738,  740,  751. 

vernicina 

615,  734,  738,  740. 

Astbenactis 

692. 

papyraceus 

692. 

Astrella 

744. 

simplex 

716,  744. 

Astroceramus 

691. 

callimorphus 

691. 

fisheri 

710. 

lionotus 

696. 

sphferiostictus  696. 

Astrogoninm  367,  383,  388,  400,  410,  415,  417, 
671,  684,  691,  699,  700,  708,  724, 
725,  733,  737,  745,  750,  751,  767, 
768,  771. 


abbensis 

684. 

abnormale 

688,  705,  724. 

aculeatum 

671,  684,  719,  736,  751. 

jequabile 

707,  708. 

angustatum 

684. 

annectens 

708,  745,  768. 

aphrodite 

367,  769. 

articulatum 

441,  442,  444,  707,  713, 
738,  740. 

asculeatum 

740. 

astrologorum 

684,  724,  733,  738,  750. 

australe 

684,  701,  724,  734,  737,  738. 

boreale 

671,  684,  719. 

bowerbanki 

684. 

capella 

415. 

chilopora 

685. 

combii 

684. 

compactum 

684. 

costatum 

685. 

couloni 

684. 

crassimanum 

688,  724,  730. 

cuspidatum 

684,  734,  738,  745,  750. 

dilatatum 

688. 

dubium 

737,  738,  750. 

dubeni 

724. 

dutempleanum  684. 

dutemplei 

685. 

elongatum 

745. 

emilii 

724,  737,  738. 

eminens 

707,  708. 

fallax 

708,  745,  768. 

fleuriausum 

684. 

fonki 

684,  763. 

geometricum 

684,  724,  734,  738. 

gibbosum 

738,  757. 

gracile 

769. 

granulare 

671,  676,  684,  694,  699,  700, 
719,  724,  730,  734,  735,  738, 
750,  761,  765,  766,  768. 
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paxillosum 
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califomicus 
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744. 
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capensis 

759. 
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715. 
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pyrotechnicum  687. 
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eritimus 

692. 

panamensis 

677,  722. 
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dixoni 

432. 

Brisinga 

667,  673,  687,  691,  692,  717, 

emma 

431,  699,  700,  738. 

744,  755,  770,  772. 

grayi 

713,  722. 

alberti 

692. 

spectabilis 

433,  691. 

americana 

765,  767. 

Calveria 

andamanica 

667,  772. 

bystrix 

772. 

armillata 

755. 

Calvasterias 

755,  770. 

bengalensis 

667,  772. 

asterinoides 

770. 

coronata 

673,  703,  709,  717,  720,  735, 

stolidata 

755. 

736,  744,  755. 

Calyptraster 

754. 

costata 

765,  767. 

coa 

754. 

cricopbora 

755. 

Caulaster 

744. 

distincta 

755. 

dubius 

709. 

edwardsi 

744. 

pedunculatus 

744. 

elegans 

744,  765,  767. 

sladeni 

744. 

endecacnemos  668,  673,  676,  687,  690,  709, 
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patagonicus  312,  677,  691. 
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yodomiensis 
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Crenaster 

671,  685,  692,  742,  745,  750. 
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695,  762. 
689,  705. 
710. 
722. 
723,  754. 
682,  687,  695, 
717,  720,  728, 
754,  758,  767, 


689, 


681,  720, 
673,  678, 
695,  703, 
728,  729, 
746,  754, 


705,  737,  754. 

723. 
767. 
667,  754. 
735,  736,  753. 
680,  682,  687, 

706,  709,  720, 
730,  735,  736, 
756,  761,  764, 


sarsii 

seposita 

sexradiata 

simplex 


754. 

682,  702,  717. 

743. 

754. 


spiculifera 

studeri 

sufflata 

Crossaster 

affinis 

alternatus 

australis 

borealis 

kelianthus 

papposus 


69?  i 
72?  I 
705,  754 

672,  682,  692,  700,  753,  77( 
680,  719,  729,  737,  746,  75*1 
692,  69( 
721 
692,  691 
679,  76i 

672,  678,  679,  680,  687,  6811 
690,  695,  706,  709,  710,  71! 
729,  731,  737,  746,  753,  75: 
761,  765,  767. 


penicillatus 

vancouverensis 

Cryasteridce 

Cryptaster 

personatus 

Cryptopeltaster 

lepidonotus 

Ctenaster 

spectabilis 


ra 

69 

70 
74 
74 

690,  69 
690,  69 
692,  743,  74 
743,  74 


Ctenodiscus  52,  54,  55,  57,  58,  59,  64,  67,  7 
113,  116,  671,  686,  694,  734,  7? 
742,  749,  759,  771. 

australis  56,  57,  64,  65,  69,  70,  71,  81,  * 
90,  93,  97,  99,  100,  694,  725,  T. 
759. 

corniculatus  55,  56,  57,  59,  61,  63,  64,  1 
66,  67,  68,  69,  70,  71,  72,  1 
77,  79,  88,  89,  671,  679,  6 
688,  706,  708,  710,  718,  7 
729,  730,  742,  746,  749,  7 
766,  771. 

crispatus  52,  53,  54,  55,  59,  66,  69,  73, 
76,  77,  79,  80,  81,  82,  83,  84, 
86,  87,  88,  90,  91,93,  97,  99,1 
277,  671,  675,  677,  678,  680,  ( 
688,  690,  694,  700,  703,  706,1 
718,  722,  726,  729,  730,  731, 1 
737,  746,  749,  760,  764,  765, 1 
772. 

krausei  64,  65,  66,  68,  73,  75,  76,  93,  • 
679,  680,  694,  706,  715,  718,  ' 
730. 

orientalis 

polaris  52,  53,  54,  66,  680,  686,  688, 
706,  718,  726,  729,  734,  742, 
766. 
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procurator  69,  70,  80,  81,  89,  93,  97,  99, 
100,  102,  694,  706,  722,  749. 
pygmams  53,  54,  55,  61,  671,  686,  688,  700, 
706,  718,  729,  734,  742,  749. 


Utenopkoraster  178,  691. 

diploctenius  696. 

hawaiiensis  208,  691. 

Itenopleura  178,  696- 

astropectinides  178,  696. 


lulcita  515,  521,  531,  537,  539,  558,  559,  561, 
567,  579,  580,  581,  607,  622,  683,  691, 
698,  699,  700,  713,  733,  737,  739,  751, 
759. 

acutispinosa  517,  533,  550,  556,  561,  563, 

565,  583,  668,  704. 

arenosa  517,  525,  530,  531,  548,  549,  553, 

556,  557,  558,  561,  562,  563,  565, 
566,  568,  582,  587,  583,  668,  691, 
703,  740,  737. 

borealis  51.8,  690,  761. 

coriacea  518,  519,  533,  538,  541,  547,  548, 
549,  550,  567,  582,  679,  683,  703, 
713,  714,  718,  733,  737,  739,  757, 
759. 

discoidea  526,  538,  541,  678,  683,  700,  704, 
727,  733,  737,  739,  757. 

grex  517,  524,  526.  529,  530,  531,  532,  537, 
511,  549,  552,  557,  565,  567,  670,  683, 
703,  715,  733,  737,  739,  740. 

niassensis  518  757. 

novse-guine®  517,  519,  520,  522,  523,  524, 

526,  528,  529,  530,  537,  538, 

540,  541,  545,  546,  547,  550, 

551,  552,  556,  557,  558,  559, 

560,  561,  562,  563,  564,  565, 

566,  567,  568,  582,  586,  587, 

588,  596,  668,  670,  676,  679, 

683,  691,  703,  707,  711,  722, 

727,  733,  737,  739,  751,  757, 

759. 

pentangularis  520,  523,  529,  532,  538,  540, 
546,  551,  556,  557,  560,  563, 
582,  583,  674,  699,  700,  718, 
739. 

plana  517,  546,  553,  556,  557,  558,  559, 

560,  561,  563,  564,  565,  566,  568, 

582,  587,  679,  703,  713. 

pulveralenta  526,  527,  528,  529,  538,  703, 
737,  739,  751. 


sclimideliana  516,  521,  536,  537,  538,  540, 
541,  543,  552,  556,  560,  563, 
564,  566,  567,  568,  571,  578, 
579,  580,  582,  588,  596,  597, 
601,  670,  676,  678,  679,  698, 
699,  700,  704,  705,  707,  711, 
714,  718,  733,  739,  748,  757, 
759,  763,  771. 


sp. 

670,  673,  674,  748. 

veneris 

518,  567,  704. 

Cycethra 

712,  752,  759. 

electilis 

712,  722,  752. 

nitida 

712,  722,  752. 

pinguis 

752. 

simplex 

722,  723,  759. 

verrucosa 

722. 

Dactylosaster 

698,  701,  733,  752,  759,  771. 

cylindricus 

683,  698,  701,  714,  733,  752. 

gracilis 

683,  698,  701,  733,  763. 

miliaris 

682. 

Decactis 

697. 

Dermaster  imbricatus  695. 

Dermasterias 

695,  740,  771. 

imbricata 

695. 

inermis 

620,  695,  740. 

Dictyaster 

667,  772. 

xenophilus 

667,  772. 

Diplasterias 

673,  692. 

liitkeni 

721. 

lurida 

723. 

steineni 

721. 

sulcifera 

712. 

Diplodontias 

693. 

Diplop  teraster 

696,  754. 

multipes 

696,  720,  731,  764,  765,  767. 

peregrinator 

767. 

verrucosus 

767. 

Dispsacaster 

178,  245,  251,  667,  690, 
691,  693,  694. 

anoplus 

251,  693,  694. 

borealis 

251,  693,  694. 

diaphorus 

696. 

eximius 

251,  690,  693,  694. 

grandissimus 

252. 

laetmophilus 

251,  693,  694. 

nesiotes 

251,  691. 

pentagonalis 

251,  667. 

sladeni 

251,  667. 
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Disasterina 

740,  771. 

crassus 

682,  727,  732. 

abnormalis 

740,  771. 

cribrella 

725. 

ceylanica 

678. 

cylindricus 

728. 

spinosa 

711. 

decanus 

682. 

Distolasterias 

692. 

deplanatus 

682. 

Dodecactis 

697. 

dorise 

755. 

reticulata 

687,  719,  729. 

ecbinopborus 

755. 

Dorigona 

420, 

435, 

437, 

667,  700,  768. 

ecbinulatus 

714,  726,  754. 

arenata 

690, 

708,  745,  768. 

echinus 

737. 

belli 

710. 

ellisii  682, 

698,  701,  732,  754,  763,  764. 

confinis 

710. 

eridanella 

674,  677,  679,  682,  711,  715, 

jacqueti 

745,  768. 

727,  732,  746,  755,  756,  758. 

longimana 

436, 

437, 

668,  669,  739. 

eschrichtii 

673,  682,  687,  706,  715,  720, 

ludwigi 

710. 

729,  732,  736,  754. 

moebii 

759. 

fallax 

669,  682,  689,  701,  714,  726, 

mulleri 

438,  739. 

727,  732,  756,  759. 

pentaphylla 

667. 

gracilis 

682,  725,  732. 

prebensilis 

768. 

lacunosus 

682. 

pulchellus 

688. 

modestus 

743. 

reevesii  420, 

435, 

436, 

700, 

713,  725,  739. 

oculatus  673, 

682,  687,  695,  700,  706,  720, 

subspinosa 

745,  768. 

727, 

728,  730,  732,  736,  754,  767. 

ternalis 

710,  745,  768. 

ornatus 

689,  737,  754. 

Dytaster  666, 

690, 

692, 

694, 

696,  745,  749. 

panamensis 

712. 

sequivocus 

749. 

poly  enema 

705. 

agassizi 

708,  745. 

purpureus 

669,  670,  674,  676,  689,  704, 

anacanthus 

666,  772. 

705,  711,  714,  718,  727,  756, 

biserialis 

708,  749. 

758. 

demonstrans 

721. 

rigidus 

682. 

exilis 

666,  749,  772. 

sanguinolentus  672,  676,  682,  687,  695, 

evaulus 

696. 

701,  707,  715,  717,  720, 

gilberti 

690,  694. 

729,  730,  754,  760,  767. 

grandis 

765,  766. 

sarsii 

673,  682,  687,  695,  706. 

inermis 

749. 

720,  729,  736,  754. 

insignis 

745. 

scrobiculalus 

720,  731. 

madreporifer 

749,  765,  766. 

sepositus 

682,  701,  709,  714,  717,  727, 

nobilis 

749. 

728,  732,  744,  758,  770. 

parvulus 

707,  708. 

serpentarius 

682,  725,  732. 

rigidus 

708,  745. 

smitbi 

721. 

spinosus 

749. 

Solaris 

678,  682,  698,  701,  715, 

727,  732,  738,  754. 

Echinaster  672, 

681. 

, 682, 

, 692 

, 698,  700,  701, 

sp. 

692,  726. 

717, 

725. 

, 732 

, 737 

, 743,  744,  754, 

spinosus 

681,  701,  725,  732,  755,  758. 

755, 

759 

, 770, 

spinulifer 

755,  759. 

aculeatus 

763. 

spinulosus 

725. 

affiuis 

715,  737,  755. 

tenuispinus 

677,  725,  764. 

brasiliensis 

682 

, 701,  725,  732. 

tribulus 

755. 

callosus 

711. 

Ecbinasteridfe 

667,  672,  674,  689,  690,  692, 

clouei 

737. 

693,  695,  705,  706,  709,  712, 

crassispinus 

725,  755,  763. 

717,  718,  720,  721,  722,  735, 
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743,  744,  754,  756,  758,  759, 
767,  770,  772. 

Echinites  682,  770. 

Solaris  682. 

Endeca 


endeca 

672,  688,  695,  719. 

Enneactis  (-n) 

697. 

coriacea  dentata 

719,  729. 

Eremicaster 

690,  694. 

pacificus 

677," 694. 

tenebrarius 

96,  677,  694. 

waltharii 

694. 

Engoniaster 

768. 

investigatoris 

768. 

Evoplosoma 

691. 

augusti 

710. 

forcipifera 

691. 

?erdina 

698,  701,  759,  771. 

cumingii 

682,  698,  701,  763. 

flavescens 

682,  698,  701,  714,  759, 

771. 

kuhlii 

718. 

offreti 

711. 

•’reyella 

667,  691,  772. 

americana 

767. 

aspera 

767. 

attenuata 

756. 

bentbopbila 

667,  756,  772. 

bracteata 

756,  767. 

dimorpba 

756. 

edwardsi 

707,  709,  744. 

echinata 

755. 

elegans 

767. 

fecunda 

691. 

fragibssima 

756. 

beroina 

756. 

indica 

710. 

insignis 

722. 

pacifica 

722. 

pennata 

755. 

polycnema 

755. 

propinqua 

722. 

recta 

707,  709. 

remex 

756. 

sexradiata 

709,  744. 

spinosa 

744. 

tuberculata 

667,  756. 

romLa  683, 

698,  701,  743,  759,  771. 

andamanensis 

710. 

armata 

711. 

indica 

670. 

japonica 

743. 

major 

707,  711- 

milleporella 

670,  674,  676,  678,  683, 
698,  701,  714,  727,  752, 
757,  759,  771. 

monilis 

759. 

narcissire 

709,  745. 

tumida 

670,  678. 

variolaris 

746. 

Ganeria 

699,  702,  741,  752,  771. 

falklandica 

699,  702,  741,  752,  763, 
771. 

Ganeriidse 

712,  744. 

Gastraster 

744. 

margaritaceus 

744. 

Gaussaster 

723. 

vanboffeni 

723. 

Gepbyreaster 

694. 

swifti 

249,  694, 

Gilbertaster 

691. 

anacantbus 

691. 

Glypbaster 

242,  250. 

anomalus 

694. 

Glyptaster 

672,  744,  753. 

Gnatbaster 

751,  769. 

dilatatus 

688. 

elongatus 

751. 

grayi 

713,  722. 

mediterraneus 

708,  716. 

meridional]  s 

713,  751. 

mib'aris 

688,  705. 

pedicellaris 

722. 

pilulatus 

713,  722,  751. 

rugosus 

688,  705. 

singularis 

713. 

Gomopbia  683,  692,  699,  701,  753,  771. 

segyptica  683,  692,  699,  701,  702,  733. 

Goniaster  262,  415,  417,  420,  437,  605,  671, 


672,  683,  684,  693,  697,  698,  700, 

725,  736,  740,  750,  751,  767,  771. 

abbensis  671,  719,  736,  740,  751. 

africanus  708,  738,  750,  768. 

americanus  738,  750,  767. 

articulatus  442,  528,  673,  700,  707,  713, 

725,  740,  756. 
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belcberi 

bowerbankii 

capella 

clavatus 

compactus 

couloni 

cuspidatus 


diibenii 


416,  436,  678,  727,  725,  748. 

684. 

415,  435,  713,  726. 

727. 
684. 
684. 

519,  684,  698,  700,  727,  734, 
738,  745,  750. 

417,  724,  725,  738. 
equestris  414,  417,  418,  436,  437,  671,  684, 
719,  725,  726,  727,  733,  736,  739, 
740,  751,  766. 

gracilis  727. 

671,  719,  750,  766,  768. 
709,  719,  729,  761,  769. 

684. 
727. 

416,  417,  725,  739. 

684. 

437,  727,  739. 

727. 
684. 

416,  417,  420,  435,  436,  437, 
438,  713,  725  726. 

719. 

669,  740,  771. 

684. 
727,  740. 
716. 
716. 
727,  739. 
671,  700,  719,  736,  737, 
740,  751,  761,  766. 

684. 

685. 

685,  693,  701. 

684. 
727. 

519,  523,  524,  527,  685,  698,  701, 


granularis 

hispidus 

hunteri 

inaequalis 

incei 

jurensis 

longimanus 

lnzouicus 

manfellii 

mulleri 


nidaroensis 

obtusangulus 

parkinsoni 

pentagonulus 

placenta 

placenta;  form  is 

pleyadella 

pbrygianus 


porosus 
rectdineus 
regularis 
rugatus 
scaber 
seb;B 


766,  767, 

Goniodiscides 

sebae 

Goniodiscus  415,  417,  420, 
580,  581,  583, 
725,  734,  737, 
756,  771. 

acutus  716, 

armatus  713, 

articulatns  442,  534, 


769,  771. 

583, 

584, 

440,  536,  569, 
584,  588,  595, 
739,  743,  750, 


6911 

69i| 

570 

68: 

7.V. 


capella 


713,  737, 
420, 
685, 
700, 
584,  685, 


conifer 
cuspidatus 
flavescens 
forficulatus 
gracilis 
granuliferus 
borridus 
insignis 
luzonicus 
mammillatus 
michelini 
mulleri 

ocelliferus  584,  685 
pedicellaris 
penicillatus 
pentagonulus 


725,  738,  740, 
725,  739,  762, 
668,  673,  676, 
740,  756. 

433,  435,  436, 
713,  734. 

713,  730,  739, 
727.  734.  737. 


710, 


685, 


584,  685,  734, 
713,  738, 


701,  734,  738, 
743, 


440, 

700. 


placenta 

placentaeformis 

pleyadella 


584, 

737, 


441,  442,  584, 
734,  740. 

584,  685,  716, 
716, 

678,  685,  727, 
739,  746. 


porosus 

regularis 

rugosus 

sanderi 

scaber 


702, 

714, 

727, 

738, 

739. 

sebse 

519, 

semilunatus 

708, 

727, 

738, 

750. 

537, 

spinulosus 

524, 

714, 

727, 

738. 

571, 

sublunatus 

684. 

583, 

templetoni 

672, 

685, 

699, 

701, 

734, 

735, 

678, 

736, 

740, 

751, 

761. 

718, 

tuberculosus 

416, 

417, 

725, 

726. 

seriatus 

uncatus 

685. 

singularis 

liastericke 

12, 

360, 

410, 

622, 

690, 

691, 

sp. 

693, 

694, 

, 696, 

738, 

757, 

759, 

Stella 

584,  685, 
674, 
718, 
442,  668, 
527,  528,  533, 
560,  568,  569, 
578,  579,  580, 
587,  588,  597, 
702,  707,  713, 
739,  757,  771. 


685,  713,  738, 
673,  674, 
713,  730,  739, 
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studeri 

vallei 

verrucosus 

Goniodon 

dilatatus 

Goniopecten 

asiaticus 

bifrons 

christi 

demonstrans 

edwardsi 

inermis 

intermedius 

subinermis 

subtilis 

Goniopectinida} 
Gymnasteria  610, 
693, 

biserrata 

carinifera 


inermis  611, 
700, 

spinosa  611, 
698, 

valvulata 

Gymnasteriid'cC 


Gymnobrisinga 

sarsii 

Hacelia 

attenuata 

Heliaster 

cumingii 

heliantbus 


611, 

698, 

613, 

630, 

610, 

624, 

630, 

679, 

727, 

613, 

714, 

613, 

700, 

569, 

705, 

743, 


708, 

615,  622, 
, 700,  740, 

614,  615, 
727,  751. 
613,  614, 
625,  626, 
670,  674, 
692,  713, 
740,  751, 

615,  619, 
740,  751, 
615,  616, 
714,  740, 

629, 
581,  610, 
706,  718, 
751,  757, 


681, 

762, 


kubiniji 

microbracbia 

multiradiatus 

Solaris 

sp. 

Heliasteridfe 
Hemicnemis  (-us) 
Henricia  672,  681, 


681,  692, 
676, 
712,  728, 
763,  770. 
677,  712, 
762, 


(-a) 


692, 


692,  712, 
693,  695 


588,  714. 
710. 

685,  722,  763. 

693. 

705. 

696,  743,  745. 

696. 

716. 

750. 

743,  745,  769. 

745. 
745. 
743,  745. 
716. 

743,  745,  769. 

696,  769. 
630,  685,  692, 
751,  759,  771. 
624,  625,  626, 

615,  619,  620, 
627,  628,  629, 
676,  677,  678, 
714,  718,  722, 
757,  759,  771. 
620,  685,  698, 
762. 

617,  624,  685, 
751,  762,  764. 
673,  676,  740. 
672,  690,  692, 
719,  722,  735, 
766. 

759. 
759. 
717,  752. 
717,  708,  752. 
712,  755,  770. 
712,  762,  763. 
737,  755,  758, 

762,  764,  770. 

763,  764,  770. 
676,  692,  712. 

715. 
715,  762. 
755,  758,  770. 
671,  686,  702. 
698,  700,  770. 


abyssicola 

annectens 

aspera 

astlienactis 


690. 

693. 


692,  693,  695. 
693,  695. 


clarki 
leviuscula 
longispina 
multi  spin  a 


677,  693,  695. 
677,  693,  695. 
693,  695. 
693. 


oculata  672,  687,  689,  695,  698,  700,  707, 
720,  728,  732,  736,  754. 
pauperrima  692. 

polyacantba  692,  693,  695. 

robusta  692. 


rosea  672,  681,  720. 

sanguinolenta  672,  673,  675,  690,  693,  695, 
702,  729,  731,  735,  762. 


spiculifera 

tumida 

Heresaster 

papillosus 

Heptaktin 

Heterozonias 

alternatus 

Hexaktin 

Hexaster 


695. 

695. 
754,  770. 

714,  726,  754. 

770. 

696. 
677,  696. 

770. 


obscurus 

680, 

696, 

709, 

719, 

721, 

729, 

737, 

769. 

Hippasteria  312, 

344, 

429, 

431, 

671, 

684, 

690, 

695, 

698, 

740, 

751, 

771. 

abbensis 

719. 

californica 

351, 

353, 

677, 

690, 

695. 

caribaea 

768. 

cornuta 

700, 

719, 

751. 

equestris 

684, 

719. 

europsea 

671, 

684, 

698, 

700, 

719, 

733, 

736, 

751. 

heathi 

690, 

695. 

imperialis 

338. 

johnstoni 

671, 

684, 

698, 

700, 

719, 

733, 

736, 

751. 

leiopelta 

348, 

353, 

354, 

693, 

695. 

nozawai 

344. 

pacifica 

722. 

plana  611, 

618, 

624, 

671, 

680, 

700, 

708, 

719, 

733, 

736, 

740, 

751, 

756, 

757, 

765, 

771. 

pbrygiana 

349, 

350, 

351, 

671, 

680, 

690, 

702, 

703, 

708, 

719, 

731, 

751, 

761, 

765, 

766. 
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spinosa  349,  352,  353, 

354,  677,  695,  770. 

pullatus 

754. 

Hoplaster 

745,  769. 

purpureus 

722. 

lepidus 

769. 

quadrispinosus 

677,  691,  696. 

spinosus 

745,  769. 

regalis 

767,  770. 

Hosia  (Hosea)  440, 

581, 

685,  698,  700,  750, 

rex 

744. 

751, 

771. 

roseus 

707,  709. 

cuspidata 

739. 

sacculatus 

754. 

flavescens  522,  581,  668,  685,  698,  700,  740. 

sp. 

720,  722. 

mammilla  ta 

738. 

vicarius 

754. 

pleyadella 

739. 

violaceus 

722. 

sebfe 

714,  739. 

Hymenodiscus 

743. 

spinulosa  436,  522,  523,  524,  527,  570,  581, 

agassizii 

743. 

587,  689,  700,  714,  727,  738, 

Hyphalaster 

667,  744,  748,  749,  772. 

Hydrasterias 

692,  744,  755. 

antonii 

704,  744. 

diomedese 

722. 

diadematus 

748,  749. 

ophidion 

767. 

fortis 

707,  708. 

richardi 

717,  744. 

gracilis 

707,  708. 

sp. 

722. 

liyalinus 

748,  749. 

verrilli 

692. 

inermis 

112, 

113,  115,  118,  748,  749. 

Hymenaster  667,  672, 

691, 

692,  744,  754,  772. 

moseri 

722. 

alcocki 

710. 

parfaiti 

744. 

anomalus 

754. 

planus 

748,  749. 

c?elatus 

754. 

tara 

667,  772. 

camosus 

754. 

valdiviae 

708. 

coccinatus 

754. 

crucifer 

754. 

Iconaster 

ecbinulatus 

754. 

longimanus 

417, 

668,  674,  678,  707,  711. 

formosus 

754. 

pentapbyllus 

710. 

geometricus 

754. 

perierctus 

696. 

giboryi 

709,  744. 

Ilyaster 

giganteus 

672,  690,  735. 

mirabilis 

708,  719,  730. 

glaucus 

754. 

Isaster 

768. 

gracilis 

722. 

bairdii 

766,  768. 

graniferus 

754. 

infernalis 

754. 

Jobannaster 

359,  360,  709. 

koehleri 

696. 

giganteus 

361. 

latebrosus 

754. 

superbus 

709. 

membranaceus 

754. 

modestus 

765,  767. 

Koremaster 

696. 

nobilis 

667,  721,  754,  772. 

Koretbraster 

672,  743,  744,  754. 

pellucidus  672, 

678, 

680,  703,  706,  709, 

bispidus 

672, 

703,  709,  719,  726,  731, 

720, 

729,  731,  746,  754,  758. 

743, 

754.. 

pentagonalis 

692,  710. 

palmatus 

743,  744. 

pergamentaceus 

754. 

radians 

743. 

perissonotus 

677,  696. 

setosus 

744. 

perspicuus 

721. 

sp. 

690. 

platyacanthus 

722. 

Koretbrasteridxe 

672,  691,  696. 

porosissimus 

754. 

praecoquis 

721,  754. 

Labidiaster 

725,  755,  759,  770. 
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annulatus 

liitkeni 

radiosus 

Lretmaster 

Lasiaster 

hispidus  703 
villosus 
Leiaster 

callipeplus 

coriaceus 

glaber 

leachii 

speciosus 

Lepidaster 

grayi 

teres 

Leptasterias 

compta 

groenlandica 

littoralis 

miilleri 

sp. 

tenera 

Leptogonaster 

cristatus 

Leptopliycaster 

Leptoptychaster 

Leptychaster 

anomalus 

antarcticus 
arcticus  227, 
237, 
703, 
750, 

conicus 
inermis 
kerguelensis 
pacificus  236 
propinquus 
jinckia  672, 
697, 
752, 

bifascialis 

bouvieri 

brownii 

columbine 

crassa 


709, 


178, 

692, 

236, 

217, 

229, 

212, 

708, 

757, 


, 237 

682, 

698, 

753, 


682, 


755. 

721. 

721,  723,  725,  755,  759. 

692. 

672,  752,  769. 
719,  729,  736,  761,  769. 

672,  690,  752,  761. 

691,  752. 
691,  711. 
671,  711,  718. 

718. 

671,  711,  758. 
671,  727,  752. 
687,  752,  761. 

687. 

761. 

755. 

755,  765,  767. 

767. 

767. 

673,  707,  755. 

725. 
690,  767. 
751. 
751. 

see  Leptychaster. 
see  Leptychaster. 

229,  212,  219,  250,  671, 
691,  750,  759. 

238,  239,  211,  212.  216, 
250,  692,  691. 

750. 

230,  231,  233,  231,  235, 

219,  385,  671,  680,  691, 

718,  729,  731,  736,  737, 

766. 

769. 
250,  677. 
212,  219,  721,  750,  759. 

, 216,  219,  250,  692,691. 

219,  250,  693,  691. 
683,  691,  692,  693,  695, 
700,  701,  713,  725,  713, 
759,  762,  771. 

682,  698,  701,  732. 

709,  759. 
698,  701,  726,  732,  753. 
677,  683,  695,  698,  701. 

683,  698,  701,  753. 


cylindrica  727,  752. 

diplax  670,  692,  695,  701,  718,  759,  771. 
dubiosa  711 

ehrenbergii  671,  711,  713,  711,  718, 757, 758. 
erythrcea  683,  698,  701,  733. 

guildingii  683,  698,  701,  709,  733, 

752,  758,  763. 

intermedia  683,  698,  701,  733. 

lnevigata  669,  670,  676,  701,  705,  753. 

leachii  683,  692,  698,  701,  711,  726. 

leviuscula  695,  762. 

marmorata  669,  671,  711,  718. 

megaloplax  669,  671. 

miliaris  679,  711,  713,  711,  715,  718,  722, 

726,  716,  753,  757,  758,  759,  771. 

milleporella  726,  752. 

multifora  (-is)  670,  671,  678,  679,  692, 

701,  705,  711,  718,  722, 

726,  728,  716,  757,  758, 

759. 

711,  725,  753. 
669,  713. 

oculata  672,  682,  687,  695,  700,  706,  720, 
729,  732,  736,  751,  767. 
ornithopus  695,  753,  763. 

pacifica  670,  683,  692,  695,  698,  701,  705, 
711,  711,  718,  722,  753,  758,  759. 


nicobarica 

nodosa 


pauciforis 

669,  726. 

pertusa  682,  687, 

, 695,  706,  720,  729, 

736,  751, 

767. 

pistoria 

727,  752. 

pulchella 

683,  698,  701,  733. 

pusilla 

727. 

pustulata 

679,  726,  759. 

rosea 

672,  720,  753. 

rosenbergi 

726. 

semiregularis 

726,  727. 

semiseriata 

726. 

sp. 

669,  670,  701,  771. 

subulata 

727. 

suturalis 

727. 

tuberculata 

726,  753. 

typus  682,  692, 

698,  701,  702,  711, 

715,  726, 

732,  753. 

unifascialis  682,  698,  701,  725,  732, 

762, 

763,  761. 

variolata 

701,  733. 

variolosa 

699. 

Linckiidre  667,  671,  689,  691,  695,  705,  708, 
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713,  717,  718,  722,  743,  745,  752, 
757,  759,  769,  771. 

Litonotaster  768. 

intermedius  768. 

Lonckotaster  178,  749. 

forcipifer  749. 

tartareus  749. 

Tophaster  672,  691,  696,  753. 

furcifer  672,  680,  688,  706,  709,  719,  729, 
731,  736,  746,  753,  758,  765,  767. 


furcilliger 

stellans 

Lopliopteraster 

abyssoram 


677,  691,  693,  696. 

721,  753. 
767. 
767. 


Luidia  12,  57,  58,  297,  300,  671.  686,  691,  692 
694,  698,  704,  713,  716,  734,  736,  738 
741,  744,  750,  756,  759,  771. 

africana 


alternata 

armata 

aspera 

asthenosoma 

barbadensis 

bellonae 

brevi  spina 

cbefuensis 

ciliaris 


clathrata 

Columbia) 

convexiuscula 

denudata 

elegans 

ferruginea 

foliata 

foliolata 

forficifer 

fragilissima 


gemmacea 
granulosa 
liardwickii 
kystrix 
integra 
limbata 
longispica  (-is) 
ludwigi 


750. 
741,  744. 
721. 

301,  305,  674,  748,  750. 

692,  694. 
743,  744. 

676,  724,  728,  741,  762,  763. 

691,  725,  741,  764. 
296,  297,  311. 
279,  671,  677,  686,  689,  698, 
700,  703,  716,  734,  735,  738, 
750,  759,  761. 

741,  744,  750,  765,  766,  771. 
676,  713,  741,  757,  763. 

743,  744. 
710. 

741,  744,  764,  765,  766. 

721. 

694. 

694. 

673,  674,  676,  750,  756. 
671,  686,  698,  700,  716,  734, 
735,  736,  741,  750. 

741. 
738,  741. 
670,  674,  704,  741,  757. 

301,  305,  691. 
305,  710. 

294,  297,  680,  710,  728,  750. 

668,  673,  674,  750. 

692,  694. 


maculata  278,  279,  280,  281,  282,  283,  284, 


285,  293,  294,  297,  310,  668,  670,  i 
673,  674,  676,  678,  680,  686,  701, 
707,  710,  711,  714,  715,  726,  727,  . 
734,  741,  748,  756,  757,  771. 
magellanica  713. 

magnifica  285,  301,  305,  691. 


marcgravii 

mauritiensis 

moroisoana 

murekisoni 

paucispina 

penangensis 

pkragma 


741. 

710. 

301. 

687. 

716. 

668. 

677. 


qtiinaria 

sarsii 


279,  293,  294,  297,  306,  308, 
310,  680,  706. 

671,  676,  686,  689,  716,  702,  703, 
708,  735,  736,  741,  744,  750,  75G, 


759,  761. 


savignyi  279,  671,  674,  686,  698,  702,  710, 
714,  716,  718,  730,  734,  726,  738, 
741,  750,  761. 

senegalensis  280,  686,  734,  741. 

singaporensis  297. 

sp.  669,  670,  673,  691. 

tessellata  713,  711.  762. 


variegata 


741. 


williamsoni 

yesoensis 

Luidiaster 

dawsoni 

gerlacliei 

kirsutus 

teres 

yincenti 

yodomiensis 

Luidiidfe 

Lydiaster 

jokannre 

Lytaster 

inzequalis 

Lysasterias 


687. 

306. 

44,  51,  694,  723,  759. 
44,  694,  723. 

44,  723. 
44,  723,  759. 
44,  723. 
44,  723. 
51. 

278,  689,  691,  692,  769. 

710. 

744. 

744. 

692. 


Magdalenaster 
arcticus 
Mammaster 
sigsbeei 
Marcellaster 
aciculosus 
ant  arcticus 


707,  709. 
707,  709. 
744. 
744. 
693,  723. 
693. 
723. 
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dawsoni 
intermedius 
variabilis 
Margaraster 
graniferas 
scaber 
Marginaster 
austerus 
capreensis 
echinulatus 
fimbriatus 
pectinatus 
pentagonus 
Marsipaster 
hirsutus 
spinosissimns 
Martbasterias 
foliacea 

Mediaster  311,  312,  317, 
336,  667,  690, 
asqualis  311,  329, 
agassizii 
arcuatus 
bairdii 
bracbiatus 
elegans 
japonicus 
ornatus 
patagonicus 
pedicellaris 
roseus 
stellatus 
tenellus 
transfuga 
Metopaster 
Metrodira 

snbulata  669,  671,  683, 
711,  727,  733, 

Miltelipbaster 
wood-mason  i 
Mimaster 
cognatus 
notabilis 
swifti 
tizardi 

Mithrodia  683,  692,  699, 
bradleyi 

clavigera  674,  679,  683, 
757,  758,  759, 


672,  716,  74 r 


672. 


318, 

691, 

683, 


667, 

667. 


673, 

329, 

694, 

694, 


683,  698,  701, 
689, 
753, 

249, 


700, 

692, 

714, 

770. 


317, 

311, 


667, 

358, 


753, 

698, 

759. 


672, 

249, 


672, 

754, 

762, 

718, 


693. 
693. 
693. 
699,  755. 

689,  699. 
689. 

744,  752. 
770. 
716. 
743,  744. 

716,  752. 
743,  744. 

744. 
754,  772. 
754,  772. 
754. 
775. 

717,  755. 

330,  332, 
768. 

762,  768. 
768. 

317,  768. 
768. 

331,  354. 
358,  722. 
694,  768. 
691,  710. 
694,  768. 

768. 
710,  769. 
768. 

690,  694. 
722. 
584. 

759,  771. 
701,  705, 
771. 

667. 
667. 
690,  751. 
720,  751. 

696. 
690,  694. 
690,  751. 
759,  770. 

763,  764. 
722,  754, 


echinulata 
spinulosa 
Mithrodiidae 
Moiraster 

magnificus 
Myonotus 

intermedins 
Myxaster 
sol 

Myxasteridas 
Myxoderma 

Nanaster 
albulns 
Narcissia 

canariensis 
teneriffio 
trigonaria 
Nardoa 

aegyptica 
agassizii 
carinata 
frianti 
le  monnieri 
novas  caledoniin 
pauciforis 
semiregularis 
squamulosa 
tuberculata 


683,  699, 
683,  699,  701. 
683,  692,  699, 


variola  ta 


277,  278,  686, 


701, 

734 


Nauricia 

pulcliella 
Nearchaster 
acicnlosus 
variabilis 

Nectria  584,  615,  685,  699, 
ocellata 

ocellifera  584,  685,  701 
oculifera 
Neomorphaster 
eusticbus 
forcipatus 
talismani 
Nepantbia 
belcberi 
bracbiata 
brevis 


754. 

681,  699,  700,  714,  732,  754. 

692. 
750. 
750. 
694. 
694. 
744. 
744. 
692,  744. 
691. 

770. 

709,  710,  731. 

, 745,  753,  771. 

709,  745,  753. 

, 709,  745,  753. 

753. 

, 701,  753,  771. 
692,  711. 
699,  701,  733. 

711. 
711. 
711. 
758. 
758. 

680,  706,  758. 

711. 

699,  701,  704, 
753,  758. 

701,  714,  718, 
758. 

277,  697,  700. 
697,  700,  726. 

694. 
677,  694. 
694. 

738,  751,  771. 

738. 

, 738,  751,  757. 

699. 

672,  744,  753. 
672,  735,  753. 

767. 

709,  735,  744. 
752,  756,  771. 

741. 
711. 

741,  752,  759. 


674,  677, 
705,  715, 
674, 
733. 


679, 

746, 

699, 

748, 


699,  701, 


(669,  679, 
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maculata  682,  689,  699,  701,  732,  741, 
752,  759. 

suffarcinata  711,  756. 

tessellata  682,  699,  701,  716,  732,  741,  752. 
Nereidaster  360,  691,  768. 


bipunctus 

768. 

bowersi 

360,  691. 

symbolicus 

768. 

Xidorellia 

683,  691,  713,  739,  762,  771. 

armata 

669,  676,  691,  713,  739, 

762,  763,  764. 

horrida 

739. 

michelini 

669,  713,  739,  757. 

Nym  pilaster 

329,  360,  439,  667,  671,  696, 

745,  751,  768. 

albidus 

751,  768. 

arenatus 

690,  708,  768. 

arthrocnemis 

696. 

atopus 

696. 

basilicus 

667,  751,  768. 

bipunctus 

751,  768. 

diomedeae 

722. 

dyscrita 

696. 

euryplax 

696. 

florifer 

667. 

habrotatus 

696. 

jacqueti 

768. 

leptodomus 

696. 

meseres 

696. 

moluccanus 

696. 

mucronatus 

696. 

nora 

667. 

prekensilis 

768. 

protentus 

667,  671,  690,  735,  751,  768. 

subspinosus 

671,  690,  735,  768. 

symbolicus 

360,  751,  768. 

ternalis 

768. 

Octactis 

697. 

dactyloides 

719,  729. 

Odinia 

673,  692,  744,  755. 

americana 

767. 

austini 

710. 

clarki 

710. 

elegans 

744. 

pacifica 

692. 

pandina 

673,  755. 

robusta 

709,  744. 

semicoronata 

731,  744. 

Olonlaster  344,  690,  694, 

cremeus 


grayi 
liispidus 
mediterraneus 
meridionalis 
pedicellaris 
penicillatus 
robustus 
setosus 
singularis 
Odontasteridse 
Ogmaster 
capella 
Oktactis 
Ophidiaster 


764. 


713, 


344, 

765, 


690, 
262, 

420,  433,  439,  584, 

682,  691,  692, 
725,  732,  737, 
753,  759,  771. 


713, 

694, 

420, 

710, 

see 

697, 

743, 


agassizn 

arenatus 

armatus 

attenuates  682,  698,  701,  717 
asperulus 


aurantius 

bicolor 

bifascialis 

canariensis 

clathrata 

colombise 

cribrarius 

cylindricus 

diplax 

duncani 

echinulatus 

ehrenbergii 

floridas 

fuscus 

germani 

granifer 

guildingii 

belicosticbus 

liempricbii 

liirsutus 

irregularis 

laevigata 

leachii 

lessonre 


732, 
714, 

682,  698,  701,  717, 


682,  701,  704, 
732,  748,  752, 

682,  692, 

683,  714, 


705, 

757, 

732, 

726, 

683, 


673,  674, 


683, 

705, 


682,  698, 


716,  769. 

720. 
690,  694. 
713,  722. 
766,  769. 
708,  716. 
713,  722. 
713,  722. 
722. 
769. 
769. 
720,  722. 
720,  769. 
435,  726. 

713,  726. 
Octactis. 
698,  701, 
745,  752, 

743. 
683. 
711. 
737,  752. 
725,  752. 

732,  752. 
683. 
725. 
717. 
753. 
083. 
725. 

714,  722, 
759. 

737,  753. 
714. 

733,  754. 
714,  733. 

743. 
674,  759. 
771. 
725. 
698,  701. 
707,  752. 
682,  732. 

711. 
737,  753. 

753. 
701,  714. 
717. 
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lorioli  581,  691. 

marmoratus  669,  714. 

miliaris  670,  682,  701,  702,  726,  732,  753. 

multiforis  679,  682,  692,  714,  726,  732. 

ophidianus  682,  701,  709,  714,  717,  732, 

745,  752,  757,  771. 


ornatus 

ornithopus 

pacifica 

perrieri 

porosissimus 

purpureas 

pusillus 

pustulatus 

pyramidatus 

rhabdotus 

robillardi 

sclerodermus 

sp. 

squameus 

suturalis 

tenellus 

triseriatus 

tuberculatus 

tuberifer 

tumescens 


711. 

682,  732,  752,  763. 

683. 

714. 

762. 

679,  714,  715,  718,  737,  757. 

682,  757. 
679,  718,  759. 
683,  698,  701,  733,  762, 
763,  764,  771 

631. 
714,  757. 
691. 
688. 
691. 

682,  701,  725,  732,  762. 

691. 

691. 

683,  715,  726,  733,  753. 

679,  711,  752. 

711. 


uuifascialis 

vestitus 

Opliiura 

arenata 

Oreaster  415,  443,  445,  493,  494 
668,  683,  693,  725,  733; 
aculeatus  683,  700, 

affinis  445, 

alveolatus 

armatus  669,  683,  700,  725, 
australis 
boysii 
bulbiferus 
carinatus 
castellum 
chinensis 
clavatus 
clouei 
coronatus 
cumingii 
decipiens 
desjardinsii 


445, 

445,  463, 
445,  669,  683, 


725,  762. 
737. 

683. 

, 505,  605,  607, 
, 737,  771. 

727,  733,  739. 
669,  683,  733. 
513,  669,  707. 
733,  762,  763. 
669,  725. 
683. 
683. 

669,  683,  733. 

500,  727. 
669,  683,  733. 
733,  739,  751. 
468,  669,  737. 
683,  739. 

763. 
463,  669. 
683,  725. 


doederleini 

dorsatus 

forcipulosus 

franklini 

gigas 

gracilis 

granulosus 

grayi 

hedemanni 

hiulcus 

lapidarius 

lincki 


liitkeni 
magni  ficus 
mammilatus 

mammosus 


451. 

506,  669,  725,  751. 

669,  725. 

468,  669. 
445,  669,  725,  739,  763. 

669,  725. 
669. 

469,  669. 
669,  725. 

474,  475,  502,  504,  506,  513, 
669,  683,  727,  733,  737. 

669,  683,  725,  739. 
482,  487,  493,  495,  505,  506, 
510,  511,  513,  669,  670,  704, 
725,  737,  739. 

669. 
453,  457. 
445,  504,  506,  669,  683, 
702,  733,  737. 

468,  474,  477,  478,  48C, 
484,  669,  737. 


modestus 

miilleri 

muricatus  494,  495, 
505,  506, 

muticus 

nahensis 

nodosus  444,  445,  463, 
488,  494,  513, 
700,  707,  715, 
nodulosus 


444,  463,  465. 

669. 

500,  502,  503,  504, 
683,  727,  737,  739. 

669. 

463. 

465,  468,  469,  482, 
514,  669,  683,  676, 
725,  733,  739. 

480,  668,  669. 


obtusangulus  445,  669,  683,  733,  737, 
obtusatus  445,  683,  715,  727,  733,  737, 
obtusus 
ocellatus 
occidentalis 
orientalis 
pistilliformis 
productus 
regulus 
reinbardti 
reticulatus 
rouxi 
sebse 
sp. 

superbus 
squamatus 
thurstoni 
troscheli 


669,  677,  762,  763, 
445,  669,  683, 


445,  669,  683, 
463,  669,  670, 
669,  683,  725,  727,  733, 


669,  670,  727, 


740. 

,751. 

683. 

684. 
764. 
733. 
684. 
669. 
733. 
725. 
737. 
463. 
669. 

669. 
730. 
684. 

670. 
669. 


798 


s.  goto  : 


tuberculatus 

445,  471,  500,  503,  669,  683, 
711,  727,  733. 

tuberosus 

669,  725,  730,  739. 

turritus  468, 

470,  471,  472,  473,  474,  478, 

500, 

504,  506,  513,  669,  683,  700, 

715, 

727,  733,  737,  751. 

valvulatus 

669,  683. 

verrucosus 

445,  669,  683,  733. 

vestermanni 

669,  670,  725. 

Oreasteridm 

444. 

Oreillers 

683. 

Otbilia 

681,  682,  698,  701,  755,  770. 

aculeata 

682,  698,  701,  732. 

braziliensis 

725. 

crassispina 

725,  763. 

eridanella 

715. 

luzonica 

682,  698,  701,  714,  727,  732. 

multispina 

682,  698,  701,  725,  732. 

purpurea 

669,  682,  689,  698,  701,  714, 
727,  732.. 

sexradiata 

755. 

spinosa 

682,  698,  701,  725,  732,  755. 

spinulifer 

755,  759. 

Oxyceros 

684. 

Palaeaster 

687. 

asperrimus 

687. 

coronella 

687. 

birudo 

687. 

niagarensis 

687. 

obtusus 

687. 

rutbveni 

687. 

Palasterina 

687. 

primseva 

687. 

Palteocoma 

687. 

colvini 

687. 

cygnipus 

687. 

marstoni 

687. 

pyrotecbnicum  687. 

vermiformis 

687. 

Palmasterias 

697. 

membranacea  717. 

Palmipes 

634,  656,  667,  672,  683,  692, 
693,  697,  699,  701,  717,  733, 
736,  740,  752,  771. 

antiquus 

683. 

diaphanus 

752. 

inflatus 

689,  740,  771. 

lobianci 

717. 

lorioli 

ludovici 

membranaceus 


pellucidus 

petaloides 

placenta 


659,  662, 
701,  709, 
736,  740, 
771. 


672,  690,  717, 
752,  761. 

662,  663,  665, 
711,  740. 


711. 

710. 

672,  683,  699, ! 
717,  733,  735, ; 
752,  757,  761, 

667. 

659. 

735,  736,  740, 
668,  676,  683, 


sarasini 

stokesii 


tenuis 

Paragonaster 

ctenipes 

cylindratus 

elongatus 

formosus 

sp. 

stenosticlms 


711. 

635,  663,  664,  683,  699,  701. 
733,  740. 

656,  659. 
667,  696,  745,  751,  772. 

696,  751,  772. 
751,  766,  769. 
708,  745,  769. 
766,  769. 
667,  772. 
69C. 


strictus  745,  769. 

subtilis  708.  745,  769. 


tenuiradiis  667. 

Pararchaster  37,  666,  693,  723,  745,  749,  772. 
antarcticus  29,  723,  749. 

armatus  31,  35,  36,  38,  39,  40,  689,  723, 
749,  765,  766,  769. 


cognatus 

fischeri 

folini 

liuddlestonii 

indicus 

pectinifer 

pedicifer 


721,  723. 
723,  745. 
723,  745. 
666,  723. 
709,  723. 
721,  723. 
723,  749. 


semisquamatus  24,  26,  29,  30,  36,  38,  666, 
723,  749,  765,  766,  769,  772. 


simplex 

spinosissimus  723,  749. 

spinuliger  721,  723. 

violaceus  666,  723. 

Parasterina  693. 

Parastropecten  249,  250. 

inermis  239,  241,  212,  249,  250,  721. 
Patagiaster  178,  691. 

nuttingi  691. 

sphrerioplax  696. 
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Fatiria 

635,  693,  699,  702,  752,  771. 

bellula 

752. 

briareus 

673,  674. 

chilensis 

712,  741,  763. 

coccinea 

635,  699,  702,  733,  741. 

crassa 

669,  699,  702,  741. 

granifera 

699,  702,  741. 

miniata 

762. 

obtusa 

699,  702,  741,  762. 

ocellifera 

699,  702,  741. 

Paulia 

440,  685,  698,  700,  771. 

horrida 

434,  676,  685,  698,  700,  722, 

739,  763. 

Pauliella 

aenigma 

722. 

Pectinaster 

694,  723,  745. 

agassizii 

694,  677,  723. 

cribrellum. 

723. 

echinulatus 

723. 

filholi 

723,  745. 

hispidus 

709,  723. 

insignis 

745. 

mimicus 

723. 

pristinus 

723. 

PediceUaster 

667,  721,  743,  744,  755,  770. 

antarcticus 

721. 

atratus 

667. 

hypernotius 

755. 

hyperoncus 

677. 

improvisus 

677,  722. 

margaritaceus 

, 744. 

palosocrystallus  687,  720,  728,  731,  767. 

pourtalesi 

743. 

scaber 

755. 

sexradiatus 

744. 

typicus 

702,  703,  720,  728,  731,  737, 

760,  767. 

Pedicellasteridae 

667,  709,  720,  721,  722, 

743,  744,  755,  767. 

Peltaster 

768. 

cycloplax 

696. 

hebes 

768. 

planus 

768. 

Pentaceropsis 

751. 

euphues 

757. 

obtusatus 

674,  679,  715,  751. 

Pentacoros  478, 

487,  507,  508,  509,  511,  521, 

585,  607,  683,  691,  693,  697,  698, 
700,  704,  713,  739,  751,  759,  771. 


aculeatus 

affinis 

alveolatus 

armatus 

australis 

belli 

callimorpbus 

chinensis 

concavus 

cumin  gii 

dorsatus 

franklini 


669,  698,  700. 

710,  757. 
487,  711,  739. 
669,  691,  698,  700,  713, 
739,  762,  763. 

711. 
714. 
751. 
698,  700. 
699,  701,  712,  740. 

698,  700. 
739,  745,  751. 
444,  469,  470,  477,  698,  700, 
733,  739,  751. 


gibbosus 


739. 


gibbus  669,  683,  698,  700,  716,  733,  739. 
gracilis  515,  676,  739,  748. 

grandis  669,  683,  698,  700,  733,  739. 
granulosus  668,  676,  699,  700,  739. 

grayi  714,  718,  757. 

kawaiiensis  691. 

liedemanni  711. 

hiuculus  469. 


hiulcus  469,  487,  502, 
718,  727,  733, 

indicus 
lentiginosus 
lincki  486,  513, 

704,  705, 

longiorum  cornuum 

liitkeni 

macroceros 

mammillatus  507,  705, 
mammosus 
modestus 


503,  507, 
739,  757, 

683, 
514,  515, 
748. 


684, 
707,  711, 


445,  477,  485, 


miilleri 

muricatus 


nodosus 


479,  487, 
506,  511, 
676,  698, 
739,  757, 
468,  469, 
669,  674, 
714,  739, 


nodulosus 

novae-caledonke 

obtusangula 

obtusatus 

occidentalis 

orientalis 


494,  495, 
513,  622, 
700,  718, 
771. 

476,  484, 
698,  700, 
757. 

475,  480, 


676, 


674,  698, 
759. 

711. 
733,  739. 
674,  676, 

700. 
707. 
733,  740. 
713,  739. 
478,  739. 
700,  751. 

757. 
500,  505, 
669,  670, 
728,  737, 

486,  488, 
704,  705, 

674,  739. 
711. 
740. 
715,  739. 
713,  761. 
759. 
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ox  yceros 

733,  740, 

australis 

528,  724,  738. 

planus  684 

700, 

712,  719,  733,  740,  751. 

balteatus 

671,  689,  716,  735,  768. 

plicatus 

699,  701,  712,  740. 

belclieri 

678,  739,  748,  757. 

productus 

711,  751,  757. 

belli 

759. 

regulus 

711,  739. 

bowerbankii 

684. 

reinhardti 

711,  757. 

cbildreni 

429,  430,  738. 

reticulatus 

507, 

508,  509,  510,  511,  669, 

chilopora 

685. 

683, 

698,  700,  713,  733,  739, 

compactus 

684. 

757, 

763,  771. 

concinnus 

671,  690,  708,  716,  735,  768. 

rouxi 

489,  711. 

coppingeri 

669. 

sladeni 

714,  757. 

couloni 

684. 

sp. 

678,  702,  705,  748. 

crassimanus 

312,  721. 

superbus 

515,  676,  748. 

cuenoti 

311,  329,  330,  710. 

troscheli 

757. 

dentatus 

690,  743,  768. 

tuberculatus 

702,  718,  757. 

deplasi 

745. 

turritus  470, 

477, 

479,  480,  483,  484,  485, 

dilatatus 

688. 

486,  487, 

489,  507,  511,  668,  669, 

doderleini 

710. 

679,  707, 

711,  715,  718,  727,  739, 

diibeni 

312,  417,  699,  701,  724,  738. 

746, 

751,  757,  759. 

emma 

738. 

westermanni 

711. 

equestris 

419,  707,  738. 

Pentacerotidze 

569, 

572,  581,  689,  690,  691, 

ernesti 

311,  722. 

698, 

700,  705,  713,  722,  745, 

eximius 

766. 

750, 

751,  757,  767,  769. 

gibbosus 

738,  757. 

Pentadactyla 

gosselini 

689,  708,  745. 

ecbinata 

682. 

grandis 

690,  708,  724,  745. 

Pentadactylosaster 

697,  754,  770. 

granularis 

667,  668,  671,  689,  690,  703, 

asper 

714,  715,  717,  726. 

708,  719,  735,  736,  737,  738:, 

miliaris 

698,  701,  732,  753. 

745,  750,  757,  761,  766,  768. 

oculatus 

682, 

687,  720,  728,  732,  754. 

granulosus 

739. 

reticulatus 

681, 

698,  699,  700,  701,  712, 

greeni 

671,  716,  735. 

728, 

732,  737. 

grenadensis 

743. 

spinosus 

681, 

682,  698,  701,  732,  755. 

gunnii 

724,  738. 

variolatus 

699,  701,  733. 

hsesitans 

745. 

Pentagonaster 

252, 

311,  312,  329,  420,  429, 

bispidus 

702,  709,  719,  729,  769. 

431, 

433,  570,  582,  667,  671, 

hiulcus 

507. 

684, 

691,  693,  697,  698,  701, 

bunteri 

684. 

702, 

716,  723,  724,  738,  743, 

bystricis 

716. 

745, 

750,  759,  767,  768,  771. 

incei 

678,  739. 

abnormalis 

312,  701,  724. 

intermedius 

329,  667,  743,  768. 

acutus 

716. 

investigatoris 

667,  768. 

affinis 

743,  768. 

japonicus 

311,  313,  316,  694,  751,  768. 

alexandri 

743,  745,  769. 

kergrobeni 

716. 

ammophilus 

691. 

lamarckii 

429,  738. 

annandalei 

710. 

lepidus 

751,  769. 

arcuatus 

311, 

312,  326,  329,  330,  360, 

longimanus 

438,  678,  707,  739. 

667, 

751,  768. 

magnificus 

724- 

arenatus 

690,  708,  743,  745,  768. 

mammillatus 

507. 

astrologorum 

724,  738,  750,  757,  771. 

mantelli 

684. 

auratus 

724,  738. 

meridionalis 

713,  751,  759. 
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miliaris 

688,  738. 

minimus 

724,  738. 

minor 

716. 

misakiensis 

311,  332,  360. 

mirabilis 

337,  716. 

moebii 

759. 

mortenseni 

311,  710. 

mulleri 

438,  713,  739. 

nobilis 

724. 

ornatus 

724. 

parkinsoni 

684. 

parvus 

743,  768. 

patagonicus 

311,  316,  694,  750,  768. 

paxillosus 

722,  738. 

perrieri 

690,  708,  745. 

placenta 

716. 

planus 

766,  768. 

porosus 

684. 

pulckellus 

312,  684,  688,  698,  701,  724, 

• 

734,  738. 

pul  villus 

330. 

pulvinus 

336,  337,  667. 

regularis 

685,  698,  701,  711,  734. 

ruber 

724. 

rugatus 

684. 

schultzii 

685. 

semilimatus 

430,  684,  698,  700,  708,  718, 
734,  738,  745,  750,  767. 

simplex 

766. 

singularis 

713,  738. 

spinulosus 

527,  535,  588,  591,  597,  714, 
738,  759. 

squamulosus 

759. 

stratifera 

685. 

sublunatus 

685. 

subspinosus 

671,  743,  745,  768. 

ternalis 

743,  745,  768. 

tubercularis 

724. 

tuberculatus 

738,  759. 

turritus 

478,  507. 

uncatus 

685. 

validus 

669. 

vincenti 

745. 

Pentagon  asteridae 

311,  360,  410,  420,  569,  570, 
581,  667,  671,  674,  688,  689, 
704,  705,  708,  716,  718,  719, 
722,  735,  743,  745,  756,  757, 
766,  767,  772. 

Pentasterias 

697. 

Pentetagonaster 


chilopora 

685. 

costa  ta 

685. 

dutempleanus 

684. 

dutemplei 

685.- 

fleuriausa 

684, 

jurensis 

684, 

malbosii 

684. 

moulinsii 

685. 

quinqueloba 

685. 

stellifer 

684. 

stratifera 

685. 

tabula  tus 

684. 

variabilis 

684. 

Peribolaster 

691,  696,  754. 

biserialis 

677,  691,  696. 

folliculatus 

754. 

Perissogonaster 

696. 

insignis 

696. 

Perknaster 

754. 

densus 

755. 

fuscus 

754. 

Persephonaster 

178,  208,  209,  215,  221, 

666,  690,  696,  772. 

anchistus 

696. 

armiger 

721. 

asper 

202. 

brevispinus 

220,  221,  227. 

coelochilus 

667. 

croceus 

666,  772. 

euryactis 

696. 

kabrogenys 

696. 

luzonicus 

696. 

misakiensis  202, 

203,  208,  216,  217,  218, 

219. 

monostceckus 

696. 

multicinctus 

696. 

cediplax 

696. 

penicillatus 

690,  694. 

rkodopeplus 

666,  772. 

roulei 

709. 

suluensis 

696. 

tenuis 

696. 

triacantkus  202, 

203,  214,  215,  220,  221. 

Petalaster  671,  698,  700. 

columbiae  (-a)  687,  698,  700,  713,  741,  762. 
liardwickii  (-a)  687,  698,  700,  741. 

Petricia  699,  702. 

punctata  699,  702,  740. 
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Phaneraster 

693,  745,  767. 

semilunatus 

708,  745,  768. 

Pkaria 

713. 

pyramidata 

676,  713,  762. 

Phataria 

fascialis 

695. 

unifascialis 

676,  677,  695,  762. 

Phidiaster 

709. 

agassizi 

709. 

Philonaster 

mortenseni 

710. 

Pholidaster 

753. 

distinct  as 

753. 

squamatus 

753. 

Phoxaster 

750. 

pumilus 

708,  750,  766. 

Pisaster 

692. 

ochraceus 

677. 

papulosus 

770. 

Platasterias 

697. 

latiradiata 

742. 

Plectaster  sp. 

772. 

Pleuraster 

687. 

arenicola 

687. 

obtusa 

687. 

Plinthaster 

691,  768. 

compta 

768. 

nitida 

768. 

Plutonaster  178,  208,  376,  388,  400,  408,  410, 

671,  716, 

745,  749. 

abbreviatus 

749. 

abyssicola 

268,  694,  721. 

agassizii 

765,  766,  769. 

ambiguus 

749. 

bifrons  671, 

689,  703,  708,  716,  735, 

745, 

749,  765,  766,  769. 

edwardsi 

745. 

efflorescens 

745,  769. 

granulosus 

708. 

inermis 

745. 

intermedius 

745. 

marginatus 

708,  749. 

notatus 

708,  745,  749. 

parelii  379,  380, 

382,  383,  384,  385,  386, 

388,  671, 

690,  694,  702,  703,  708, 

718,  729, 

736,  749,  756,  757. 

pulcher 

745. 

rigidus 

708,  749,  765,  766,  769. 

sp. 

772. 

subinermis 

Plutonasteridae 

Polyaster 

papposa 

Pontaster  666,  671 
cribrellum 
forcipatus 
hebitus 


208,  359,  708, 
359,  360,  689, 


672,  687,  695, 
691,  723,  745, 


671, 

765. 


liispidus 

limbatus  671,  706, 

marionis 

mimicus 

oligoporus 

oxyacanthus 

perplexus 

pilosus 

planeta 

pristinus 

sepitus 

sub  tuber  cula  tus 
tenuispinus  671, 


723,  749, 
706,  718,  723, 
766. 

666,  709, 
718,  723,  735, 
706,  718, 
666, 


716,  749. 
690,  769. 
682. 
719,  753. 
749,  772. 
666,  723. 
765,  766. 
746,  749, 


40,  44, 

666, 


708, 

735, 

760. 


680,  689,  702, 
718,  723,  729, 
736,  746,  749, 


723,  772.  | 
746,  749. 
723,  745. 
723,  749. 
723,  745. 
723,  749. 
723,  745. 
709,  723. 
723,  749.| 
723,  749. 
765,  766. 
723,  749. 
703,  706,! 
730,  731, 
756,  757, ! 


teres 

trullipes 

venustus 

Porania 


622, 

736. 


antarctica 

borealis 

gibbosa 


708,  723, 
672,  685,  699, 
740,  751,  759, 
712,  721, 


672, 

740, 


685,  699,  701, 
751,  761. 


723,  749. 
723,  749.! 
745,  749. 
701,  712, i 
771. 

722,  751. 
764,  766.! 
734,  736. 


glaber 
granclis 
insignis 
magelhsenica 
magellanica 
patagonica 
pul  villus  663,  672, 
736,  740, 

spiculata 

spinulosa 

Poraniidse 

Poraniomorpka 

borealis 

liispida 

rosea  703, 


764, 


690,  702,  701, 
751,  757,  761, 


709,  764, 
709,  712,  716, 


751 
765,  766. 

766. 
752,  759. 
712,  751 
752,  759 
709,  735 
771. 

751. 
765,  766 
720,  744 


709,  761,  765,  766 
703,  709,  731 
709,  719,  737,  757,  761 
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spinulosa 

709,  761,  765,  766. 

ordinatus 

768. 

tumida 

703,  730,  731. 

parelii  371,  380, 

402, 

406, 

408,  690,  694. 

villosa 

690. 

patagonicus 

769. 

Poraniopsis 

695,  712. 

pectinifer 

677,  722. 

• echinasteroides  712. 

pretiosus 

366. 

inflata 

693,  695. 

pulclier 

407,  722. 

Porcellanaster  96, 

112,  667, 690,744,748,749,772. 

pusillus 

247, 

677,  690,  694. 

caeruleus 

667,  748,  749,  765,  766,  772. 

roseus 

769. 

caulifer 

709,  748,  749. 

tessellatus  378, 

379, 

381, 

382,  384,  394, 

crassus 

748,  749. 

400, 

694, 

708, 

718,  749,  757, 

eremicus 

749. 

769. 

gracilis 

748,  749. 

verrilli 

722. 

granulosus 

744. 

Pseudarchasteridae 

690,  691. 

inermis 

744. 

Pseudaster 

744. 

pacificus 

694,  721. 

cordifer 

708,  744. 

sp. 

772. 

Psilaster  92, 

178, 

671, 

691,  694,  750. 

tenebrarius 

690,  694. 

acuminatus 

688,  705,  750. 

tuberosus 

108,  110,  748,  749. 

andromeda  385, 

671, 

689, 

702,  703,  708, 

waltharii 

82,  694,  721. 

719,  731, 

735,  736,  737,  744, 

Porcellanasteridae 

52,  667,  671,  690,  694,  696, 

750, 

761. 

706,  708,  718,  721,  744,  749, 

armatus 

721. 

757,  766,  769,  772. 

attenuatus 

691. 

Prion  aster 

696. 

cassiope 

750,  761. 

analogus 

696. 

florae 

766. 

elegans 

769. 

gotoi 

696. 

gracilis 

696. 

gracilis 

274,  750. 

megaloplax 

696. 

patagiatus 

689,  750. 

Prognaster 

744. 

pectinatus 

677,  694. 

longicauda 

744. 

robustus 

696. 

Pseudarchaster 

383,  400,  408,  667,  690,  691, 

sladeni 

721. 

749,  768,  772. 

Psilasteropsis 

691. 

alascensis 

690,  694. 

cingulata 

691. 

annectens 

708,  768. 

humilis 

707,  708. 

aphrodite 

769. 

patagiatus 

689,  708. 

concinnus 

766,  768. 

Pteraster  672,  677, 

687, 

691, 

692,  696,  702, 

discus 

378,  381,  408,  749,  769. 

734,  742, 

743, 

714, 

754,  772. 

dissonus 

693,  694. 

affinis 

754. 

fallax 

400,  408,  708,  768. 

alveolatus 

744. 

granuliferus 

768. 

aporus 

696,  715. 

hispidus 

768. 

capensis 

687,  \ 

599,  702,  742. 

bystrix 

768. 

caribbaeus 

743. 

intermedius 

373,  376,  377,  380,  381,  383, 

coscinopeplus 

696. 

384,  400,  407,  408,  694,  749, 

cribrosus  668,  1 

678,  i 

679,  718,  727,  742. 

766,  768. 

danae 

764. 

jordani 

691,  710. 

gracilis 

696. 

inosaicus 

667,  710,  769,  772. 

hastatus 

731. 

myobrachius 

691. 

hebes 

770. 

necator 

oligoporus 


708,  769. 
696 


hexactis  679,  680,  696,  719,  729,  767,  770. 
inflatus  ~ 689,  740. 
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jordani 

lebruni 

marsippus 

miliaris 

militaris  663,  672,  675, 
688,  690,  696, 
710,  719,  721, 
731,  735,  736, 
758,  760,  762, 

multi  pes 
multiporus 
multispinus 
obes\is 
obscurus 
octaster 
personatus 

pul  villus  675,  676,  678, 
706,  719,  729, 
758,  760,  762, 

reductus 

reticulatus 

rugatus 

semire  ticulatus 

sordidus 

sp. 

stellifer 

temnochitoii 

tesselatus 

trigonodon 

Pterasteridre  667,  672,  674. 

705,  706,  709, 
742,  743,  744 
771,  772. 

Pycnopodia 

lielianthoides 

Pycnopodidfe 

Pyrenaster 

affinis 

dentatus 

Pythonaster 


677, 


676,  678, 
702,  703, 
726,  729, 
737,  742, 
765,  767. 
696, 


691,  696. 
721. 
696. 
702. 
680,  687, 
706,  709, 
730,  731, 
746,  754, 


680,  696,  703, 


672, 
680,  696, 
731,  736, 
765,  767. 


720,  767. 
677. 
696. 
677. 
729,  731. 
696,  770. 
690,  735. 
702,  703, 
737,  746, 


690,  691, 
719,  721, 
754,  758, 


707,  709. 
692. 
754. 
754. 
744. 
704,  719. 
754. 
696. 
696. 
696. 
692,  696, 
722,  735, 
767,  769, 


murrayi 


712,  770. 
712,  762,  770. 

692. 

768. 

768. 

768. 

754. 

754. 


Padiaster 

elegans 

Pandasia 


743,  744. 
743,  744. 


440,  521,  531,  536,  537,  685,  698, 
699,  700,  740. 

gracilis  727. 

granulata  521,  523,  529,  530,  532,  53/,  588, 
593,  670,  699,  700,  739,  749 


685,  698, 
588,  699,  700, 


luzomca 

spinulosa  521,  532, 

Patbbunaster 
californicus 
Pemaster  palmatus 
Petaster 

cribrosus  668,  674,  676,  679,  705, 
diaphanus 
gibber 
gracilis 
insignis 
multi  pes 


668,  670,  679, 
696,  703,  709, 
736,  762,  767. 


700,  727. 
703,  740. 
692. 
692. 
744. 
754. 
718,  748. 

722. 
723,  754. 
696. 

718,  754. 

719,  720, 


peregrinator 

verrucosus 

Rliegaster 

abyssicola 

murrayi 

tumidus 


678, 

730, 


672,  709, 
680,  703,  706, 
746,  757. 


754,  767.! 
754,  767. 
672,  752.i 
766. 
752,  761.1 
719,  729, 


Rhipidaster 

vannipes 

Phopia 

mediterranea 
seposita  682, 
Pipaster 
Rosaster 

alexandri 

mamillatus 

mimicus 

nanuus 


673, 

681,  698,  701, 

682,  698,  701, 
698,  701,  702, 


753.1 
674,  753.! 
755,  770. 
717,  732. 
717,  732. 

179. 
696,  745. 
745,  769. 
696. 
696. 
696. 


Sarkaster  validus 
Scapbaster  liumberti 
Sclerasterias  nitida 
Scutasteries 

Scy taster  683,  692,  701,  725,  733, 

753,  759,  771. 


711, 


7.37, 


722. 

715. 

711 

697. 

752, 


regyptiacus  (-icus) 

canariensis 

cancellatus 

desjardinsii 

galathese 

indicus 

kublii 


670,  678, 
683. 


692, 

709, 


670, 


683, 


727, 

milleporellus  683,  714,  727,  733,  752, 

678, 

683,  714,  727,  733,  752, 


novre-caledonife 


pistorius 

posterius 


711 

753. 

683 

725 

725 

737 

733 

759 

771 

759 

701 
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semiregularis 

semiseriatus 

stella 

subtilis 

subulatus 

tuberculatus 

variolatus 


G83, 

C>70,  683, 
759,  771. 


683,  727,  733. 

726. 

753. 

725. 

689,  701,  733,  753. 

715,  753,  757. 
701,  714,  733,  757, 


zodiacalis  678, 

Sideriaster 
grandis 
Sidonaster 
batheri 
psilonotus 
vaneyi 
Smilasterias 
Socomia 

paradoxa 

Sol 

coriaceus  planus 

echinatus  cancellatus  681, 

Solaster  672,  682,  695,  697, 

732,  736,  737,  753. 

abyssicola 

affinis  677,  679,  682,  690. 

alboverrucosa 

australis 

benedicti 

borealis 

constellatus 

dawsoni 

decanus 

decemradiatus 

earlii 

echinatus 

endeca  667,  672,  675, 


682,  688,  690, 
703,  706,  709, 
732,  735,  736, 
761,  765,  767, 

exiguus 

fureifer  672,  676,  680, 
719,  729,  735, 

galaxides 
•glacial  is 
gracilis 
helianthus 
hypothrissus 
utermedius 


676,  678, 
695,  698, 
719,  729, 
737,  746, 
770. 

682,  702, 
753,  760, 


703,  709,  719, 


683,  733. 
769. 

769. 

709. 

710. 
696. 
709. 
755. 

699,  702. 

699,  702. 

770. 
681. 

717,  731. 
698,  700, 

765,  767. 
706,  729. 
682. 
723. 
767. 
677,  695. 
770. 
695. 
682. 
695,  762. 
765,  767. 

709. 
679,  680, 

700,  702, 

730.  731, 
753,  758, 

693,  695. 
703,  706, 
765,  767. 
695,  770. 

731,  758. 
727. 
679. 

693,  695. 
719,  758. 


japonicus 

moretonis 

octoradiatus 

papposus  672,  675,  676,  679,  689, 
690,  695,  698,  700,  702, 
719,  729,  730,  731,  732, 
753,  760,  761,  767,  770. 

paxillatus 


696. 
682. 
721. 
682,  687, 
703,  706, 
735.  736. 


regularis 

syuamatus 

stimpsoni 

subarcuatus 

syrtensis 

torulatus 
tumidus 
Solasterias  (-es) 
endeca 
papposa 
Solasterida; 


677,  695. 

753. 
703,  731. 

695. 
753. 

679,  680,  703,  706,  709,  719, 
731,  737,  767. 

705,  753. 

680,  706,  719,  729,  730,  760. 

682,  697. 
682,  688,  753. 
687,  753. 
695,  705, 
722,  735, 
758,  767. 

696. 


672,  690,  692,  693, 

706,  709,  719,  721, 

736,  743,  744,  753, 
Sphairiodiscus  scrotocryptus 
Sporasterias 

antarctica  721,  723. 

cocosana  722. 

galapagensis  722. 

mariana  722. 

spirabilis  721. 

Stegnaster 

inflatus  089,  705. 

Stella 

cancellata  683,  733,  739. 

cartilaginea  717,  740,  752. 

coriacea  682,  697,  770. 

eoriacea  acutangula  hispida  681. 

coriacea  pentadactyla  echinata  732. 

coriacea  umbilicata  727. 

coriacea  vulgaris  732. 

coriacea  vulgaris  luidii  681. 

hibernica  echinata  681. 

marina  etc.  681,  685,  714,  715,  717,  726, 

732,  734,  741,  742. 

membranacea  717. 

obtusangula  712. 

pectinata  742. 

pentadactyla  exigua,  etc.  740. 

pentekaidekaktis  682,  732. 

reticulata  683,  733,  739. 
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rossa  membrancea 
rubra  coriacea,  etc, 
Stellaria 

aurantiaca 
bispinosa 
spinosa 
Stellaster 


717. 
682,  732. 
671,  685,  697,  750. 

716. 

716. 
701. 

261,  262,  411,  415,  417,  420,  432, 
437,  438,  615,  685,  698,  700,  725, 

734,  738,  751,  771. 

belcheri  413,  416,  420,  436,  668,  669, 

678,  699,  700,  725,  727,  739, 

748,  751,  757. 

childreni  411,  412,  413,  414,  415,  416,  419, 
421, 685, 698, 700, 725, 726, 734, 738. 
comptoni  685. 

elegans  685. 

equestris  411,  412,  415,  416,  417,  419,  420, 

433,  665,  685,  707,  710,  725,  726, 

727,  734,  738,  739. 

gracilis  414,  415,  416,  417,  420,  668,  725, 
726,  730,  739,  751. 

granulosus  739. 

hesperus  727. 

incei  413,  416,  419,  668,  669,  674,  676, 
678,  699,  700,  704,  707,  710,  711, 
725,  739,  748,  751,  757. 
mulleri  416,  420,  438,  725,  726,  739. 
princeps  420,  751. 

schultzii  685. 

sp.  704. 

squamulosus  668,  707,  710,  759. 

sulcatus  257,  259,  262,  265,  272,  278,  437, 
700,  725,  726,  730,  741,  750. 
‘tuberculosus  416,  417,  436,  725,  726. 
Stellonia  673,  681,  682,  697,  698,  699,  701, 
753,  754,  755,  770. 

angulosa  673,  681,  699,  717,  732,  755. 

682,  732,  738,  754. 
672,  682,  688,  695,  753. 

673,  681,  699,  717,  732,  755. 

681,  699,  755. 
673,  681. 
672,  682,  687,  695,  753. 
681,  699,  732,  755. 
698,  701,  717,  732. 

682,  732. 

717. 

673,  681,  717,  755. 

709. 


echinites 
endeca 
glacialis 
helianthus 
hispida 
papposa 
rnbens 
seposita 
spinosa 
tenuispina 
webbiana 

Stellosplipera  mirabilis 


Stellula  hibernica  glabra 
Stephanaster 

astrologorum 
australis 
bourgeti 
diibeni 
elegans 
gunnii 
procyon 
pulchellus 
Stephanasterias 
albula 


Stichaster  672,  709,  712,  736, 

albulus  687,  703,  709,  720, 
746,  753,  765,  767. 

arcticus 


740. 

693,  724,  745,  768. 

724. 

724. 

745. 

724. 

684,  688,  701,  724,  738. 

724. 

724. 

724. 

672,  753,  770. 
720,  753,  764,  765,  767. 

744,  753,  770. 
728,  729,  731, 


aurantiacus 


712,  728,  753, 
770. 


703,  720. 
758,  762,  763, 


australis 

felipes 

insignis 

littoralis 

nutrix 

polygrammus 
polyplax 
roseus 


688, 


667,  668,  672,  676, 
709,  710,  720,  731, 
756,  758,  762. 

striatus  681,  700, 

suteri 

talismani 

Stichasteridae  672,  689,  690,  705 
735,  744,  753,  758; 

Stolasterias 


689,  705. 

753. 
689,  705. 
689. 
721. 
712,  753. 

689,  705,  753. 

690,  702,  703, 
735,  736,  753, 


alexandri 

candicans 

glacialis 

neglecta 

robusta 

Styracaster 

armatus 

clavipes 

caroli 

edwardsi 

elongatus 

horridus 

spinosus 


667,  744, 


667,  708,  710, 


732,  753,  762. 
688,  689,  705. 

744. 

709,  712,  720, 
767,  770. 

667,  744,  755. 

722. 

721. 

673,  717,  744. 

717. 

722. 

748,  749,  772. 
667,  748,  749. 
667,  772. 
710. 
744. 

707,  708. 
748,  749,  772.i 

708,  744. 


Tamaria 


698,  701,  733,  752,  771. 
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fusca 

683, 

698,  701,  733,  759. 

papposa 

687,  719,  729,  753. 

Tarsaster 

753. 

Tritonaster 

178,  691. 

neozealanicus 

689. 

craspedotus 

691. 

stoichodes 

753. 

evorus 

696. 

Temnaster  hexactis  680,  696,  719,  729,  767,  770. 

Tropidaster 

687. 

Tethyaster 

178,  376,  745,  749. 

pectinatus 

687. 

parelii  376,  382, 

383, 

400,  401,  408,  690, 

Tylaster  willei 

703,  719,  731. 

694,  729, 

756, 

757,  760. 

subinermis 

716,  745,  749. 

Uniophora 

699. 

Tetractis  petaloides 

681,  732. 

globifera 

681,  699. 

Thoracaster 

748,  749. 

granifera 

689,  705. 

alberti 

710. 

Uraster 

673,  681,  687,  755,  770. 

cylindratus 

708,  748,  749. 

gaveyi 

681. 

Thrissacanthias 

178,  208,  694. 

glacialis  673, 

681,  717,  735,  736,  755. 

penicillatus 

677,  694. 

hirudo 

687. 

Tonia 

672,  697,  753. 

hispida 

673,  735,  736. 

atlantica 

681, 

697,  732,  753,  762. 

obtusus 

687. 

Tosia  311,  312,  336, 

431,  432,  582,  584,  684, 

primaeva 

687. 

690,  698,  699, 

701, 

723,  724,  750,  768, 

rubens 

673,  681,  735,  736,  755. 

771. 

rutliveni 

687. 

annandalei 

710. 

violacea  (-us) 

673,  681,  687,  735,  736. 

arctica 

695,  770. 

Urasterias  forcipulata 

770. 

astrologorum 

724. 

atlantica 

699. 

Valvas  ter 

692,  770. 

aurata 

312, 

699,  701,  724,  738. 

striatus 

692,  711,  714. 

australis  312, 

522, 

684,  698,  699,  701, 

724, 

734,  738. 

Zoroaster  667,  672,  691,  692,  743,  744.  753.  772. 

ceramoidea 

691. 

ackleyi 

743,  744. 

compta 

768. 

adami 

710. 

cuenoti 

710. 

alfredi 

667. 

diibeni 

417. 

angulatus 

667. 

grandis 

699,  701,  724. 

barathri 

667. 

granularis 

719,  768. 

carina  tus 

667. 

lamarckii 

738. 

diomedeae 

690,  765,  767. 

leptocerama 

311,  690,  694. 

evermanni 

677,  691. 

magnifica 

312,  724. 

fu’gens  672, 

690,  703.  735.  744.  753. 

mammillata 

584. 

765,  767. 

micropelta 

311,  691. 

gilesii 

667. 

minima 

738. 

liirsutus 

722. 

nitida 

768. 

longispinus 

722. 

nobilis 

312,  724. 

magnificus 

722. 

omata 

♦ 

312,  724. 

nudus 

722. 

parva 

743. 

ophiurus 

677,  691. 

placenta 

584. 

planus 

667. 

rubra 

312,  699,  701,  724. 

platyacanthus 

677. 

semilunata 

738. 

sacculatus 

691. 

tubercularis 

699,  701,  724. 

sigsbeei 

742,  743. 

Tremaster  mirabilis 

765,  767. 

sp. 

722,  772. 

Triskaidecactis 

697. 

spinulosus 

692. 
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squameus 

tennis 

trispinosus 


067.  zea 

753.  Zoroastericlre 

090,  709. 


607. 

667,  691,  692,  709,  722,  744r 
753,  767,  772. 


ADDENDUM. 


To  p.  354,  after  line  12  {llipp.  spinosa ) : 

Clark  describes  a young  specimen  from  lower  California  [:  13,  p.  194] : 

“ A specimen  with  K only  9 mm.  seems  to  be  undoubtedly  the  young  of  this  species, 
although  it  was  taken  at  a considerably  greater  depth  than  has  been  hitherto  known  for  spinosa. 
There  are  only  four  marginal  plates  in  each  seiies.  These  carry  conspicuous  thick  spines;  if 
there  are  two  or  three  on  a plate,  one  (the  median  of  three)  is  notably  larger  than  the  others.  |: 
The  abactinal  plates  are  each  bordered  with  spiniform  granules  from  four  to  twelve  in  number 
according  to  the  size  of  the  plate.  The  primary  plates  are  conspicuous  and  each  carries  a 
central  spinelet.  Actinnlly  the  furrow  and  subambulacral  spines  are  conspicuous,  but  the  spini-J 
form  granules  of  the  actinal  intermediate  plates  are  very  small.  No  pedicellarise  are  to  be  seen 
anywhere  actinally  but  five  or  six  on  the  abactinal  surface  are  very  conspicuous;  there  are 
none  on  the  marginal  plates. 

“ Station  5693.  Northwest  of  San  Nicolas  Island,  California,  451  fms.” 
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PLATE  I. 


PLATE  I. 


Cheiraster  yodomiensis. 

1.  Abactinal  view,  x 0.66. 

2.  Actinal  view,  x 0.66. 

3.  Month-plates.  11=170  mm.  x 3.3. 

4.  Two  adambulacral  plates.  The  under  side  is  the  adcentral 

end.  li  = 170  mm.  x 3.5. 

5.  Two  somewhat  large  ventrolateral  plates  with  pectinate  pedi-? 

cellaria.  x 4. 

6.  Four  ventrolateral  plates,  x 7. 

7.  Abactinal  plates,  with  three  pores.  R = 170  mm.  x 8. 

Persephonaster  asper. 

8.  Actinal  view,  x 0.5. 

9.  Abactinal  view,  x 0.5. 

10.  Mouth-plates.  It  = 205  mm.  x 2.8. 

11.  Sixth  adambulacral  plate.  The  under  side  is  the  adcentral: 

end.  It  = 205  mm.  x 4. 

12.  Paxilla.  It  = 205  mm.  x 4.5. 

13.  Madreporite.  x 4.5.  The  under  side  is  the  outer. 
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PLATE  II. 


Persephonaster  triacanthus. 

14.  Abactinal  view,  x 1. 

15.  Actinal  view,  x 1. 

16.  Actinal  interradius,  denuded,  x 1. 

17.  Mouth- plates  and  adjoining  adambulacrals  and  ventrolaterals, 

denuded,  x 5. 

18.  Mouth-plates  and  adjoining  adambulacrals.  X 4. 

19.  Third  inferomarginal  and  adambulacral  plates.  The  under  side 

is  the  adcentral  end.  x 5.5. 

20.  Eleventh  superomarginal  plate.  The  under  side  is  the  adcen- 

tral, the  right  side  the  inner,  x 5. 

21.  Paxilla.  Three  different  views,  x 8. 

22.  Madreporite.  The  under  side  is  the  outer,  x 7. 

Persephonaster  misakiensis. 

23.  Abactinal  view,  x 0.8. 

24.  Actinal  view,  x 0.8. 

25.  Actinal  interradius.  x 1. 

26.  Third  inferomarginal  with  adambulacral  and  ventrolateral  plates. 

The  under  side  is  the  adcentral  end.  x 6. 

27.  Tenth  and  eleventh  adambulacral  plates,  denuded.  The  under 

side  is  the  abcentral  end. 

28.  Tenth  superomarginal  plate.  The  under  side  is  the  inner,  the 

left  side  the  abcentral  end.  x 6.5. 

29.  Mouth-plates,  x 4. 

30.  Ditto ; side  view,  x 5.5. 

31.  Paxilla  of  somewhat  small  size,  x 40. 

32.  Abactinal  skeleton,  x 7. 

33.  Madreporite.  x 8. 
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23-33  Persephonaster  misakiensis 
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PLATE  III. 

Astropecten  scoparius. 

34.  Abactinal  view.  X 1. 

35.  Actinal  view,  x 1. 

36.  Actinal  interradins.  x 6. 

37.  Moutli-plates.  R = 55mm.  x 4.5. 

38.  Fifth  inferomarginal  plate  and  corresponding  adambulacral 

plates.  The  under  side  is  the  abcentral  end.  x 5.5. 

39.  Supermarginal  plate,  about  one-third  from  the  tip  of  an  arm. 

The  under  side  is  the  abcentral  end.  x 5.5. 

40.  Madreporite.  The  upper  side  is  the  inner.  X 5. 

41.  Paxilla,  from  middle  of  the  base  of  an  arm.  x 7. 

Astropecten  polyacanthus. 

42.  Abactinal  view,  x 1. 

43.  Actinal  view,  x 1. 

44.  Actinal  interradius,  denuded,  x 3. 

45.  Moutli-plates.  x 4. 

46.  Fourth  inferomarginal  and  corresponding  adambulacral  plates. 

R = 59mm.  The  under  side  is  the  adcentral  end.  x 4.5. 

47.  First  armed  supermarginal  plate  of  an  arm.  The  right  side 

is  the  inner,  x 6. 

48.  First  supermarginal  spine  of  an  arm.  x 5.5. 

49.  Paxilla,  from  middle  of  the  base  of  an  arm. 

50.  Madreporite,  covered  with  granules,  x 5. 

51.  Ditto,  denuded.  The  upper  side  is  the  inner,  x 8. 

Astropecten  latespinosus. 

52.  Abactinal  view,  x 1. 

53.  Actinal  view,  x 1. 

54.  Abactinal  view  of  a small  specimen,  x 1. 

55.  Actinal  view  of  same,  x 1. 

56.  Actinal  interradius,  denuded.  11  = 36  mm.  x 4.5. 

57.  Mouth-plates,  x 5. 

58.  Fifth  inferomarginal  plate  and  corresponding  adambulacrals. 

The  upper  side  is  the  abcentral  end.  11  = 36  mm.  x 5. 

59.  Fifth  superomarginal  and  inferomarginal  plates,  x 5. 

60.  Paxilla.  x 9. 

61.  Madreporite.  The  upper  side  is  the  inner,  x 8. 
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Astropecten  kagoshimensis. 

62.  Abactinal  view,  x 1. 

63.  Actinal  view.  X 1. 

64.  Actinal  interradius,  denuded.  It =50  mm.  x 3.5. 

65.  Mouth-plates.  It =49  mm.  x 6. 

66.  Sixth  inferomarginal  plate  and  corresponding  adambulacrals.  i 

It  = 49  mm.  x 4. 

67.  Fifth  supermarginal  plate.  It  = 50  mm.  The  upper  side  is 

the  abcentral  end,  the  right  the  outer,  x 9. 

68.  Paxilla.  lt=50mm.  x 10. 

69.  Madreporite.  The  upper  side  is  the  inner.  R = 50  mm.  x 9. 

Astropecten  ludwigi. 

70.  Abactinal  view.  X 1. 

71.  Actinal  view.  X 1. 

72.  Actinal  interradius,  denuded.  R = 62mm.  X 1. 

73.  Mouth-plates  and  first  adambulacral  plates,  viewed  slightly 

obliquely  to  the  surface  of  the  plates.  It  = 102  mm.  X 4. 

74.  Mouth-plates  and  adjoining  adambulacrals,  denuded.  R=62 

mm.  X 4. 

75.  Fifth  inferomarginal  plate  and  corresponding  adambulacral. 

R = 102  mm.  x 6. 

76.  Tenth  supermarginal  plate.  The  upper  side  is  the  abcentral 

end,  the  right  the  inner.  R = 102mm.  x 4. 

77.  Paxilla  near  madreporite.  R = 102mm.  X 5. 

78.  Madreporite.  The  upper  side  is  the  outer.  R=102mm.  X 6. 

79.  Ditto,  denuded.  The  upper  side  is  the  outer.  R=62mm. 

X 10. 
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62-69  Astropecten  kagoshimensis. 
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Luidia  maculata. 

80.  Abactinal  view,  x 0.5. 

81.  Actinal  view,  x 0.5. 

82.  Moutli-plates.  II  = 184  mm.  x 4. 

83.  Adambulacral  and  inferomarginal  plates,  25  mm.  from  the  base 

of  an  arm.  Ii  = 184  mm.  x 4.5. 

84.  Pedicellaria  from  an  adambulacral  plate,  from  near  the  base  of 

an  arm.  II  = 184  mm.  x 45. 

85.  One  of  the  tlu’ee  valves  of  the  pedicellaria  figured  in  84. 

x 45. 

86.  Another  valve  of  same,  x 45. 

87.  Paxilla  from  about  the  middle  of  an  arm.  x 45. 

88.  Madreporite.  11  = 263  mm.  The  upper  side  is  the  outer,  x 6. 

Luidia  yesoensis. 

89.  Abactinal  view,  x 1. 

90.  Actinal  view,  x 1. 
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Luidia  yesoensis. 

91.  Moutli- plates.  11=47  mm.  x 7. 

92.  Thirteenth  adambulacral  and  corresponding  inferomargind 

plates.  It  = 47  mm.  x 7. 

93.  a— d,  adambulacral  spines  from  the  innermost  to  the  outermost 

in  the  order  of  the  alphabet,  e,  adambulacral  pedicellarid 
11  = 47  mm.  x 45. 

94.  Madreporite.  The  upper  side  is  the  outer.  It =47  mm.  X 5 

Luidia  moroisoana. 

95.  Abactinal  view,  x 0.8. 

96.  Actinal  view,  x 0.8. 

97.  Mouth- plates.  It =194  mm.  X 3.5. 

98.  Seventeenth  adambulacral  and  corresponding  inferomargin 

plates.  It  = 194  mm.  x 5. 

99.  Fifteenth  adambulacral  and  corresponding  inferomarginal  platd 

It  = 194  mm.  The  right  side  is  the  outer,  x 6. 

100.  Pedicellaria  close  to  the  third  adambulacral  spine.  X 4o. 

101.  Furrow  pedicellaria.  x 45. 

102.  Pedicellaria  from  a supermarginal  plate.  X 45. 

103.  Supermarginal  plate  corresponding  to  the  seventeenth  infer 

marginal.  11  = 194  mm.  x 7. 
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91-94  Luidia  yesoonsis. 


95-103  Luidia  morisoana. 
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Luidia  quinaria. 

104.  Abactinal  view,  x 1. 

105.  Actinal  view,  x 1. 

10(3.  Moutli-plates.  it =78  mm.  x 6. 

107.  Twelfth  adambulacral  and  corresponding  inferomarginal  plates. 

It  = 78  mm.  The  upper  side  is  the  abcentral  end.  x 6. 

108.  Twelfth  inferomarginal  and  superomarginal  plates.  It  = 78 

mm.  x 7. 

109.  Oral  pedicellaria.  x 45. 

110.  Adambulacral  pedicellaria.  x 45. 

111.  Paxilla.  K=78mm.  x 7. 

112.  Madreporite.  It  = 78  mm.  The  upper  side  is  the  outer,  x 7. 

Ctenodiscus  crispatus. 

113.  Abactinal  view  of  a Misaki  specimen,  x 1. 

114.  Actinal  view  of  same,  x 1. 

115.  Moutli-plates  and  portion  of  interradius.  It  = 27  mm.  Misaki 

specimen,  x 6. 

116.  Paxilla  in  profile,  from  near  the  margin  of  the  disk ; after 

treatment  with  caustic  potash.  Misaki  specimen,  x 45. 

117.  Paxilla}  viewed  from  inside,  with  papular  pores  between. 

Misaki  specimen,  x 45. 

118.  Flattened  calcareous  rod  from  fasciolar  groove.  Misaki  speci- 

men. x 130. 

119.  Madreporite.  Misaki  specimen.  It =27  mm.  The  upper  side 

is  the  inner,  x 5. 
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Ctenodiscus  crispatus. 

120.  Abactinal  view  of  a specimen  from  tlie  Japan  Sea.  x 1. 

121.  Actinal  view  of  same,  x 1. 

122.  Part  of  an  actinal  interradius.  Japan  Sea  specimen.  It  = 19 

mm.  x 5. 

123.  Paxilla  in  profile.  Japan  Sea  specimen.  It =23  mm.  x 45. 

124.  Paxillse  viewed  from  inside,  with  papular  pores  between. 

Japan  Sea  specimen,  x 45. 

125.  Flattened  calcareous  rod  from  fasciolar  groove.  Japan  Sea 

specimen,  x 130. 

126.  Madreporite.  Japan  Sea  specimen.  It  = 19  mm.  x 9. 

Pseudarchaster  pretiosus. 

127.  Abactinal  view,  x 1. 

128.  Actinal  view,  x 1. 

129.  Abactinal  view  of  a denuded  specimen,  x 1. 

130.  Actinal  view  of  same.  X 1. 

131.  Mouth-plates  and  adjoining  plates.  It  = 32. 5 mm.  x 6. 

132.  Ditto,  denuded.  It  = 39.5  mm.  x 6. 

133.  Fourth  inferomarginal  and  corresponding  adambulacral  plates. 

It  = 32.5  mm.  x 8. 

134.  Paxilla,  from  the  base  of  an  arm.  x 7. 

135.  Madreporite.  It  = 32.5mm.  X 5. 

Dipsacaster  grandissimus. 

136.  Mouth-plates.  It  = 11 5 mm.  X 4. 

137.  Ditto,  denuded,  x 4.7. 

138.  Fifth  adambulacral  plate  and  the  adjoining  ventrolateral, 
x 4.5. 

Paxilla  in  profile,  with  45  coronal  spinelets.  x 8. 


139. 
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120-126  Ctenodiscus  crispatus. 


127-135  Pseudarchaster  pretiosus. 


136-139  Dipsacaster  grandissimus. 
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Dipsacaster  grandissimus. 

140.  Abactinal  view,  x 0.6. 

141.  Actinal  view,  x 0.6. 

Mediaster  brachiatus. 

142.  Abactinal  view,  x 1. 

143.  Actinal  view,  x 1. 

144.  Abactinal  view  of  a smaller  specimen,  x 1. 

145.  Actinal  view  of  same,  x 1. 

146.  Moutli-plates  and  adjoining  parts  of  tlie  larger  specimen,  x 5. 

147.  Moutli-plates  and  adjoining  parts  of  the  smaller  specimen,  x 6, 

148.  Eighth  and  ninth  adambulacral  plates  with  adjoining  ventro- 

laterals.  x 5. 

149.  Ventrolateral  pedicellaria.  x 50. 

150.  Pedicellaria  valve  from  a ventrolateral  plate,  x 130. 

151.  Pedicellaria  valve  from  a paxilla.  x 130. 

152.  Pedicellaria  on  a paxilla.  x 90. 
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142-152  Mediaster  brachiatus. 
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Mediaster  brachiatus. 

153.  End  of  an  arm  of  the  larger  specimen,  denuded,  x 6. 

154.  Paxilla.  x 7. 

155.  Madreporite.  The  upper  side  is  the  outer,  x 7. 

Johannaster  giganteus. 

156.  Abactinal  view,  x 0.3. 

157.  Actinal  view,  x 0.3. 

158.  Mouth-plates.  11 =338  mm.  x 3.5. 

159.  Twelfth  adambulacral  and  adjoining  ventrolateral  plates.  11= 

338  mm.  The  upper  side  is  the  adcentral  end.  x 4. 

160.  Yalve  of  a large  pedicellaria  from  the  adcentral  end  of  an 

adambulacral  plate.  11=338  mm.  x 90. 

161.  Pedicellaria  valve  from  a ventrolateral  plate  adjoining  an 

adambulacral.  11  = 338  mm.  x 90. 

162.  Pedicellaria  valve  from  an  abactinal  plate  in  papular  area. 
11=338  mm.  x 90. 

Ditto.  11=338  mm.  x 90. 
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\lediaster  brachiatus. 


156-163  Johannaster  giganteus. 
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Pentagonaster  japonicus. 

164.  Abactinal  view.  X 1. 

165.  Actinal  view.  X 1. 

166.  Mouth-plates.  It =74  mm.  X 4.5. 

167.  Ninth  and  tenth  adambulacral  with  adjoining  ventrolatei 

plates.  R = 74mm.  The  left  side  is  the  adcentral  en 

x 7. 

168.  Pedicellaria  valve  from  an  adambulacral  plate,  x 90. 

169.  Abactinal  plate.  R = 74mm.  x 8. 

170.  Madreporite.  R=74mm.  The  right  side  is  the  outer.  X ! 

Pentagonaster  arcuatus. 

171.  Abactinal  view,  x 1. 

172.  Actinal  view.  X 1. 

173.  Mouth-plates.  R=56mm.  x 5.5. 

174.  Third  adambulacral  plate  and  the  adjoining  ventrolateral.  E 

58  mm.  The  upper  side  is  the  adcentral  end.  x 5.5. 

175.  Paxilla  from  near  the  madreporite.  R=58  mm.  x 7.o. 

176.  Paxilla.  R=58mm.  x 9. 

177.  Madreporite.  R =56  mm.  The  upper  side  is  the  outer,  x 
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171-177  Pentagonaster  arcuatus. 


164-170  Pentagonas  ter  japonicus. 


S.  GOTO: 


A DESCRIPTIVE  MONOGRAPH  OF  JAPANESE  ASTEROIDEA. 


PLATE  XII. 


PLATE  Xn. 

Hippasteria  imperialis. 


178.  Abactinal  view,  x 0.5. 

179.  Actinal  view,  x 0.5. 

180.  Abactinal  view  of  a small  specimen,  x 1. 

181.  Actinal  view  of  same,  x 1. 

182.  Mouth-plates.  X 2. 

183.  Ninth  adambulacral  plate.  The  upper  side  is  the  adcentral 

end.  x 6. 

184.  Marginals.  The  upper  row  is  the  supermarginal,  the  cleft  at 

the  middle  the  interradial  line.  X 2. 

185.  Ventrolateral  plate  somewhat  near  the  border  of  disk  and  the 

ambulacral  furrow,  x 4.5. 

186.  Ventrolateral,  x 4.5. 

187.  Abactinal  plate.  X 5. 

188.  Ditto,  x 5. 

189.  Ditto.  X 5. 

190.  Valves  of  an  adambulacral  pedicellaria.  X 50. 

191.  Valve  of  a ventrolateral  pedicellaria.  X 50. 

192.  Valve  of  an  abactinal  pedicellaria.  X 50. 

193.  Madreporite.  The  right  side  is  the  outer.  X i . 
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178-193  Hippasteria  imperialis. 


S.  GOTO: 


A DESCRIPTIVE  MONOGRAPH  OF  JAPANESE  ASTEROIDEA. 


PJLATE  XIII 


PLATE  Xin. 

Pentagonaster  misakiensis. 


194. 

195. 

196. 
167. 


198/ 

199. 

200. 
201., 
202. 


203. 

204. 

205. 

206. 


207. 


208. 

209. 


210. 

211. 


212. 


213. 


214. 


215. 

216. 
217. 


218. 


Abactinal  view,  x 1. 

Actinal  view,  x 1. 

Mouth-plates,  x 5. 

Ninth  and  tenth  adambulacral  plates.  The  lower  end  is  the 
adcentral  side,  x 5. 


Abactinal  plales.  X 8. 


Madreporite.  The  right  side  is  the  outer,  x 6.5. 

Hippasteria  nozawai. 

Abactinal  view,  x 1. 

Actinal  view,  x 1. 

Mouth-plates,  x 5. 

Adambulacral  plates  with  adjoining  ventrolaterals.  The  right 
side  is  the  mouth  end.  x 5. 

Two  superomarginals  and  adjoining  abactinal  plates,  x 5. 

Two  inferomarginal  and  adjoining  ventrolateral  plates.  X 5. 
Ventrolateral  pedieellaria  with  three  valves.  X 7. 

Valve  of  an  abactinal  pedieellaria.  X 50. 

Madreporite  and  adjoining  abactinal  plates.  The  right  side  is 
the  outer,  x 5. 

Stellaster  equestris 

Mouth-plates.  It =62  mm.  x 5. 

Seventh  and  eighth  adambulacral  plates.  The  upper  side  is 
the  adcentral.  It =62  mm.  X 5. 

Valves  of  an  adambulacral  pedieellaria.  It  = 62  mm.  X 45. 
Abactinal  plates.  It =62  mm.  x 6. 

Ventrolateral  plate.  It  = 62  mm.  x 6. 

Valve  of  a small  ventrolateral  pedieellaria.  It =62  mm.  x 45. 
Madreporite.  It  = 62  mm.  x 6.5. 
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194-202  Pentagonaster  misakiensis. 


203-211  Hippasteria  nozawai.  212-218  Stellaster  equestris. 


218  Sr 


PLATE  XIV. 

Stellaster  equestris. 


219.  Abactinal  view,  x 1. 

220.  Actinal  view,  x 1. 

Oreaster  nodosus=turritus. 

221.  Abactinal  view,  x 0.5. 

222.  Actinal  view,  x 0.5. 

223.  Three  adambulacral  plates,  viewed  from  the  furrow  side.  The 

upper  side  is  the  adcentral.  x 4. 

224.  Two  adambulacral  and  adjoining  ventrolateral  plates,  viewed 

from  the  actinal  side,  x 3.7. 

, 225.  Adambulacral  pedicellaria,  after  treatment  with  caustic  potash. 
Two  views  of  one  and  the  same  pedicellaria.  x 45. 

226.  Pedicellaria  from  the  abactinal  side.  Two  views  at  right 

angles  to  each  other,  x 90. 

227.  Small  portion  of  an  actinal  interradius,  x 4. 
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219-220  Stellasi 


:er  equestris. 


S.  GOTO  : 


A DESCRIPTIVE  MONOGRAPH  OF  JAPANESE  ASTEROIDEA. 
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PLATE  XV. 


Oreaster  modestus. 

228.  Abactinal  view,  x 0.8. 

229.  Actinal  view,  x 0.8. 

230.  Three  adambnlacral  plates,  viewed  from  the  furrow  side.  The 

upper  side  is  the  adcentral.  x 4.5. 

231.  Fourth,  fifth  and  sixth  adambulacral  plates  with  adjoining 

ventrolateral  plates,  viewed  from  the  actinal  side.  The 
under  side  is  the  adcentral.  X 4. 

232.  Small  portion  of  an  actinal  interradius,  near  the  mouth,  x 8. 

233.  Adambulacral  pedicellaria,  after  treatment  with  caustic  potash. 

X 45. 

234.  Adambulacral  pedicellaria  with  three  jaws,  after  treatment  with 

caustic  potash,  x 45. 

235.  Abactinal  pedicellaria.  x 45. 

236.  Abactinal  pedicellaria  (valvate)  with  surrounding  granules,  x 5. 

Oreaster  magnificus. 

237.  Abactinal  view,  x 0.4. 

238.  Actinal  view,  x 0.4. 

239.  Mouth  angle,  x 1.5. 

240.  Small  portion  of  abactinal  surface,  carinal  part,  x 3. 
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228-236  Oreaste 


233 


modestus. 


237-240  Oreaster  magnificus. 
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PLATE  XVI. 


Oreaster  nahensis. 

241.  Abactinal  view,  x 0.6. 

242.  Actinal  view,  x 0.6. 

243.  Valve  of  an  abactinal  pedicellaria.  x 90. 

Oreaster  doederleini. 

244.  Abactinal  view,  x 0.5. 

245.  Actinal  view,  x 0.5. 

246.  Valve  of  a pedicellaria  close  to  tlie  mouth,  x 45 

247. ) 

| Valves  of  ventrolateral  pedicellariae.  x 45. 

249.  Abactinal  pedicellaria.  x 45. 

250.  Abactinal  pedicellaria  (valvate).  x 45. 

251.  Another  form  of  abactinal  pedicellaria.  x 45. 
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241-243  Oreastei 


I Goto  : Asteroklea  of  Japan. 
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PLATE  XVII. 

Culcita  novae-guineae. 

*252.  Abactinal  view.  Slightly  reduced. 

253.  Actinal  view.  Slightly  reduced.  . 

254.  Mouth  angle,  x 3. 

255.  Portion  fo  furrow  margin.  The  right  side  is  the  adcentrai. 

X 5. 

256.  Adambulacral  pedicellaria,  after  treatment  with  caustic  potash. 

X 90. 

257. ) 

^ j-  Valves  of  actinal  pedicellarise.  x 90. 

259.) 

9 60  I °*  an  a^ac^na^  pedicellaria.  x 90. 


261. ) 

1 Two  views  of  a flattened  specimen. 

262.  F 


Slightly  reduced. 


Choriaster  granulatus. 


263.  Adambulacral  pedicellaria.  x 90. 
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261-262  Culcita  novae-guineae.  263  Choriaster  granulatus. 


252-260  Culcita  novae-guineae. 
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PLATE  XVIII. 


Choriaster  granulatus. 

264.  Abactinal  view,  x 0.9. 

265.  Actinal  view,  x 0.9. 

266.  Month  angle,  x 4. 

267.  Three  adambnlacral  plates  and  adjoining  parts,  x 4. 

268.  Jaw  of  an  adambnlacral  pedicellaria,  after  treatment  with 

caustic  potash,  x 90. 

269.  Madreporite.  The  right  side  is  the  outer,  x 4. 

0 

Gymnasteria  carinifera. 

270.  Abactinal  view.  Slightly  reduced. 

271.  Actinal  view.  Slightly  reduced. 

Asterina  pectinifera. 

272.  Abactinal  view,  x 1. 

273.  Actinal  view,  x 1. 
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:erina  pectinifera 
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264-269  Choriaster  granulatus. 


270-271  Gymnasteria  carinifera. 


272-273  Asterina  pectinifera. 
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PLATE  XIX. 


Asterina  pectinifera. 

274.  Moutli- plates  and  adjacent  parts.  11=55  mm.  X 3. 

Asterina  batheri. 

275.  Abactinal  view,  x 1. 

276.  Actinal  view,  x 1. 

277.  Moutli-plates.  11=24  mm.  x 6. 

278.  Four  adambulacral  plates  and  adjoining  parts,  from  about  the 

middle  of  an  arm.  11=31  mm.  x 7. 

Asterina  novse-zelandise. 

(Name  misprinted  in  plate.) 

279.  Abactinal  view,  x 1. 

280.  Actinal  view,  x 1. 

281.  Mouth  angle.  11  = 23  mm.  x 4. 

Palmipes  tenuis. 

282.  Abactinal  view,  x 1. 

283.  Actinal  view.  X 1. 

Palmipes  petaloides. 

284.  Abactinal  view,  x 1. 

285.  Actinal  view.  X 1. 


: Asteroidea  of  Japan. 


278 


hi.vama  photo.  £-4  Asterina  I 

''81  A.  novae-zealandeae.  I 


I0io  : Asferoidea  of  Japan. 
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photo.  2J4.  Asterina  pectinitera.  275-278  A.  batheri. 

^ 281  A.  novae-zealandeae.  282-283  Palmipes  tenuis.  284-285  P.  petaloides. 
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